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FOREWORD 


Ihe  Amor  portimi  of  the  Soldier  Perfonnance  Research  Project  (SERF)  is 
an  esccellent  deanonstration  of  how  different  Amy  agencies  can  work  together  to 
solve  Amy  problons.  In  March  1988#  the  canraanding  General,  U.S.  Amy 
Training  and  Doctrine  Ccstraand  (TRADOC) ,  directed  the  U.S.  Amy  Amor  C3enter 
(USAARMC)  to  develop  and  execute  research  that  would  assess  the  irpact  of 
mental  ability  on  collective  Amor  ccnibat  perfonnance.  Bie  results  were  to  be 
used  to  sipport  the  TRADOC  distribution  of  quality  program.  To  accorplish 
this  task,  the  Office  of  Chief  of  Amor  formed  a  Joint  Working  Grotp  with 
representatives  fron  the  U.S.  Amy  Amor  School  (USAAEMS) ,  the  Test  and  Ex¬ 
perimentation  Ccranand  (TEXQCM) ,  Amor  and  Engineer  Board  (ARENBD) ,  and  the 
U.S.  Amy  Research  Institute  for  the  B^iavioral  and  Social  Sciences  (ARI) .  As 
can  be  seen,  the  combined  eipertise  of  these  organizations  resulted  in  a 
strong  piece  of  researdi  and  a  strong  r^rt. 

The  ARE  Fort  Kiox  Field  Ifiiit's  SERF  assistance  was  provided  as  Technical 
Advisory  Service  to  USAAFMC.  The  results  of  the  research  were  briefed  to  the 
Assistant  Ocranandant,  USAARMS,  and  v^re  provided  to  the  IRADOC  Deputy  Chief  of 
Staff  for  Resource  Management  in  May  1989.  In  addition,  the  Operatimial  Itest 
and  Evaluation  Agency  (CTEA) ,  the  TRADCX:  Analysis  Ocmnand  (ORAC) — sports  Leav¬ 
enworth  and  Itnroe,  and  tte  IRADOC  C3ohort  Task  Force  are  using  the  methodology 
and  reailts.  While  this  report  denmistrates  the  Pca±  I&wx  Field  Unit's  on-  . 
going  assistance  to  the  Armor  Center,  it  also  well  r^resents  ARE's  res^rch 
efforts  to  identify  the  skill  requirements  and  cJeterminants  of  effecrtdve 
ccaiQaat  performance. 
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SOIDIER  FERH3«5aNCE  RESEflRCH  PRCOECT:  AFICR  FIEID  AND  SIMNET  TESTS 


EXEgjnVE  SUMMARY 


Rfiguinanent: 

Bie  Ocsmianding  General,  U.S.  Amy  Training  and  Doctrine  Ocmnand  (TRADOC) , 
wants  to  oisure  that  soldiers  have  the  necessary  sDcills  and  abilities  to  maxi- 
mize  the  c^abilities  of  the  hic^-tech  w^pmi  systeans  being  developed  and 
fielded,  and  in  particular,  the  $2.5  ndllicsti  Ml  tank.  As  part  of  the  Soldier 
Perfomanoe  Research  Project  (SIRP) ,  the  Armor  porticsi  was  conducted  in  two 
phases  to  provide  a  rigorous  assesanent  of  the  cognitive  skill  requirements  of 
first-  and  seocsTd-term  armor  crewmen.  The  Ihase  I  Armor  SH?P  demonstrated  the 
effects  of  initial-entry  training  (Graham,  1989) .  The  r^ults  showed  that 
mental  category  IV  soldiers  performed  at  73%  of  the  level  of  category  I  &  II 
soldiers  in  simulated  tank  gunnery. 

Bie  Riase  II  Armor  SHRP,  r^xsrted  here,  focused  oi  ccomand,  cmitrol,  and 
ccrammication  (C?)  performance  and  tested  the  collective  ccnbat  skills  of 
reconstituted  tank  crews  selected  from  U.S.  Armor  units.  Specifically,  the 
purpose  of  the  research  was  to  evaluate  the  effects  of  mental  ability  <ai  the 
performance  of  armor  crews  in  both  a  hi^  ccnbat  realism  field  exercise  and  a 
platoon  tactical  exercise  in  the  simulatito  Networking  (SIMNET)  system. 


Procedure: 

The  SH?P  tested  120  19K  (Ml)  Tank  Ocmtanders  (TC)  and  120  19K  drivers 
from  five  Continental  U.S.  (OCNUS)  divisiors.  Test  sjrrogates  were  used  for 
the  gunners  and  loaders.  TCs  and  drivers  were  systematically  paired  as  a 
functicai  of  fair  mental  category  grcii;ps  as  determined  by  the  Armed  Forces 
Qualification  Test  (APQT) ;  the  four  grot?®  were  I&II  ccnbined,  IIIA,  IIIB,  and 
IV.  The  primary  esqjerimental  (^ign  for  the  field  and  SDtlEr  tests  was  a 
4x4  factorial  design  with  factors  of  TC  and  driver  mental  category  (I&II, 
IIIA,  HIB,  and  IV) .  The  soldiers  were  selected  by  name  from  the  five  OCNUS 
units  using  specific  selection  criteria. 

The  SHIP  field  test  consisted  of  a  hi^  ccnbat  realism  single  tank 
tactical  exercise,  vhich  evaluated  the  ^jeed  and  acxuracy  of  each  tank  crew  in 
ccnbat-related  Neills.  The  test  was  based  on  a  third  day  of  tte  war  scenario 
in  tdiich  reccaistituticai  of  cxefws  is  necessary  and  was  condtKAed  <xi  a  15  kilo¬ 
meter  course  at  Port  Riox,  KT.  TJ®  test  began  at  a  Bri^te  Sipport  Area 
tlte  crew  TOs  rejiired  to  prgare  its  tank  for  cxitbat,  including  precxntoat 
checite  and  altering  data  into  the  Ml  ballistic  cxnput^.  Tte  crew  then  pro- 
(ceeded  thrcsii^  the  exurse  during  ^hich  they  encountered  a  number  of  engage¬ 
ments  with  opposing  force  troops,  Performanoe  measures  included  the  ^leed  and 
accuracy  of  ooiinand  and  cxxitrol  (C?)  and  ccnbat  r^xsrtii^. 
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Ihe  SIMNET  test  evaliiated  the  perfornar^  of  tank  carews  vdthin  the 
context  of  platoon  tactical  gunnery  oigagesDaents.  Ihe  tested  crew  in  the 
SIMNET  test  served  as  a  wingman  to  the  platoon  sergeant.  During  tte  test  the 
platoon  sergeant  and  later  the  platoon  lealer  wane  killed.  Ihe  tested  crew 
ther^  acquired  additioial  ccerbat  re^xnsibilities  as  the  SDSIET  test  pro¬ 
gressed.  Sindlar  to  the  field  test,  the  SIMNET  test  esssessed  the  ^jeed  and 
accuracy  of  the  crews  to  shoot,  move,  and  ocmmnicate.  Included  ware  situ¬ 
ations  that  required  the  crew  to  call  for  and  adjust  indirect  fire  and  decode 
grid  coordinates. 


Findings: 

Ihe  results  of  the  field  and  SIMNET  tests  shewed  cenibat  effectiveness  to 
be  clearly  related  to  the  mental  ability  of  both  the  TC  and  driver.  Differ¬ 
ences  in  performance  as  a  function  of  mental  abilil^  were  not  only  found  for 
the  overall  performance  measures,  but  also  for  precemibat,  C?,  ccosnunicatians, 
call  for  fire,  grid  coordimte  determination,  and  encoding/decoding  tasks. 
Analy-ses  of  the  field  test  ^jeed/aocuracy  corposite  shewed  that  crews  with 
Cat  IV  TCs  performed  at  67%  of  crews  with  Cat  I&II  TCs.  The  results  also 
found  little  difference  between  tte  performance  of  Cat  I&II  and  Cat  IIIA 
crewmen. 

The  results  also  shewed  that  mental  abilily  affects  the  collective  per- 
formaiKje  of  the  crew,  not  just  the  performance  of  individual  tasks.  Correla¬ 
tion  and  regression  analyses  demonstrated  that  the  mental  categories  of  both 
the  TC  and  driver  were  related  to  crew  performance,  with  TC  and  driver  APQfT 
scores  acccunting  for  19%  of  the  test  variance.  The  effects  of  mental  ability 
for  the  TC  and  driver  were  cilso  found  to  be  additive,  i.e. ,  the  more  smart 
crewmen  in  a  tank,  the  better  the  performance  of  the  tank.  The  regressicai 
analyses  also  fexind  that  the  Skills  Qualification  Test  (SQfT)  scores  were 
hi^ily  correlated  with  performance  cxi  the  Armor  SERF  tests.  Together,  AFQT 
and  SQT  predicted  30%  of  the  SERF  variance. 

The  Armor  SERF  tests,  taken  together,  desnenstrated  rou^ily  a  25%  dif- 
feraxe  between  tte  combat  effectiveness  of  Cat  I&H  and  Cat  IV  crews.  Given 
that  the  United  States  is  investing  $2.5  millicai  with  eadi  tank  it  gives  an 
Armor  crew,  a  25%  decrement  in  performance  is  costly.  The  effects  of  mental 
ability  are  evai  more  dramatic  \dien  the  SERF  reailts  are  considered  as  centot 
multipliers.  Relative  to  the  performanoe  of  Cat  I&n  crewmen.  Cat  IVs  bore- 
sifted  at  45%,  hit  targ^  at  73%  (Phase  I) ,  performed  with  a  qjeed  of  81%, 
effectively  called  for  fire  at  67%,  and  n^jorted  accurate  grid  coordinate  at 
55%.  Given  that  oenbat  is  a  serie  of  battle  in  vMch  these  taste  must  be 
performed  over  and  over,  the  cumulative  effects  of  mental  ability  are 
sutotantial. 
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Utili2atic«  of  FincJings: 


results  have  been  given  to  the  TRADOC,  D^xity  Chief  of  Staff  for 
Resouroe  Manageanent,  the  Office  of  the  Deputy  Chief  of  Staff  for  Berscmnel, 
and  the  U.S.  Amy  Amor  OoTter.  Bie  results  are  being  used  to  st?:port  the 
nacoc  distributicai  of  quality  program  and  to  doojment  the  ^11  recjiirajents 
of  ax»essful  amor  ociEbat  perfonoance. 
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SOIDIER  PERPOiaiANCE  RESEARCH  HRCOECfT:  AEMDR  EtEID  AND  SIMNET  TESTS 


INIRDDUCniCaJ 

Ihe  Amor  force  with  its  Ml  Abrams  tank  continues  to  grew  more  so¬ 
phisticated  and  lethal.  Despite  the  technological  advances  in  hardware,  the 
effectivei'iess  of  weapon  systems  is  directly  determined  by  the  skills  and 
resourcefulness  of  the  Annor  carewmen.  Furthermore,  the  success  of  Armor 
tactical  operations  requires  mentally  alert  soldiers  v4io  can  seize  and  hold 
the  initiative  on  an  increasingly  cca^lex  battlefield.  If  the  Aony  is  to 
maximize  the  effectiveness  of  the  Armor  force  with  its  $2.5  million  tank,  the 
Anny  must  maximize  the  skills  of  its  Armor  crewmen. 

Ihe  research  reported  here  is  part  of  a  larger  effort  directed  fcy  the 
Cemmanding  General  (03) ,  Training  and  Doctrine  Cemnand  (TRADOC) ,  to  ensure  that 
the  best  soldiers  are  operating  and  maintaining  the  hi^-tech  weapon  systems 
in  the  Army  inventory.  Ihe  goal  of  the  Soldier  Performance  Research  Project 
(SFRP)  is  to  conduct  more  rigorous  tests  and  analyses  of  the  cognitive  skill 
requirements  of  first-  and  second-term  soldiers.  Ihe  SERF  results  will  be  used 
to  help  determine  the  Army's  aggregate  recruiting  quality  needs  and  the  IRADOC 
distributicxi  of  quality  requirements. 

Ihe  crux  of  the  SERF  was  to  determine  whether  soldiers  with  hic^  mental 
abilities  do,  in  fact,  perform  better  cxi  combat  tasks  than  soldiers  with  Icwer 
mental  abilities.  Ihe  main  consideration  is  that  soldiers  with  hi^er  mental 
abilities  cost  more  to  recruit  than  do  soldiers  with  Icwer  mental  abilities. 

Ihe  additional  costs  are  di^s  to  a  number  of  factors,  including  enlistment 
bonuses  and  the  Amy  college  fund. 

Ihe  critical  question  is  whettier  it  is  cost-effective  to  recruit  smarter, 
albeit  more  costly,  soldiers.  If  there  is  little  difference  in  performance  as 
a  function  of  mental  ability,  the  Amy  would  be  better  off  ^lending  its 
limited  funds  on  other  programs.  On  the  other  hand,  if  octribat  performance  and 
weapon  system  effectiveness  are  significantly  enhanced  fcy  hi^  ability 
soldiers,  recruiting  quality  soldiers  could  be  the  most  oc«t-effective 
strategy. 

Ihe  question  is  difficult  because  soldiers,  in  the  present  case  19K  Ml 
tank  crewmen,  are  required  to  perform  himdreds  of  ta^  under  a  variety  of 
conditions.  Clearly,  mental  ability  is  not  going  to  be  related  to  performance 
of  all  tasks  all  of  the  time.  To  cover  as  many  Armor  tasks  as  possible,  the 
Armor  porticai  of  the  SERF  included  two  phases.  Ihe  two  phases  sanpled  various 
aspects  of  the  armor  crewman  task  demain  and  tested  soldiers  at  different 
points  in  their  enlisted  careers.  Ihe  first  phase  examined  the  iitpact  of 
soldier  qualily  on  the  gunnery  performance  of  soldiers  enrolled  in  Armor  One 
Station  Xkiit  Training  (OSUT)  (Graham,  1989) . 

Ihe  second  phase,  r^orted  here,  tested  the  collective  cenbat  skills  of 
reconstituted  tank  crews  using  first-  and  second-term  soldiers  fron  U.S.  Armor 
units.  IWo  separate  tests  were  administered  including  a  hi^  ccaibat  realism 
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Fi  Id  esffircise  and  a  pUtocai  tactical  exercise  in  the  Simulation  Networking 
(SIMNET)  system. 


Assessing  Mental  Ability 

All  soldiers  enlistina  in  the  Armed  Services  are  given  a  standardized 
papsT'-and-^jencil  test,  the  Armed  Services  Vocational  ^Jtitude  Battery  (ASVAB) . 
!Ehe  ASVAB  contains  ten  cognitive  subtests  which  are  cctitoined  to  form  a  nuitber 
of  ocrpcsites.  One  cxapositc,  the  Armed  Forces  Qualificaticn  'Xfest  (AFgT) ,  is 
used  the  Army  to  classify  soldiers  jnto  mental  categories.  Ihe  General 
Techiiicai  (GT)  ccnposite  sccre  can  also  be  i:ised  to  determine  mental  category. 
Bie  specific  categories  used  in  the  SERF  are  I  &  II  cotttoined,  IIIA,  IIIB,  and 
IV.  As  a  note,  the  Army  cannot,  by  law,  enlist  category  Vs  nor  more  th^  20% 
tatego:..y  IV’ s  in  an  accession  year.  Table  1  shows  the  breakdcwn  of  mental 
Cabegor,i,tr  ny  percentiles,  GT  scores,  and  estimated  reading  levels. 


Table  1 

Mental  Categories  as  Determined  by  ASVAB  Ocnposite  Scores 


Mental 

Category 

AFQT 

Percentile 

CT 

Score 

Reading 
Grade  Level 

I 

93-100 

129-155 

12.7-12.9 

II 

65-92 

110-128 

10.6-12.6 

II/A 

50-64 

100-109 

9.3-10 

IIIB 

31-49 

90-99 

8. 1-9. 2 

IV 

10-30 

75-89 

6.6— tt.O 

V 

1-9 

52-74 

3. 4-6.5 

Mental  Ability  and  Armor  Performance 

In  the  past  decade,  various  research  efforts  have  examined  the  rela- 
tionship  between  mental  ability  and  Armor  performance.  For  the  most  part, 
soldier  quality  has  ocxisistently  correlated  with  the  performance  of  tasks 
other  than  live-fire  guru:«ry.  Bie  live-fire  gunnery  results  have,  however, 
ranged  frcm  very  strraig  relationships  to  no  relationship. 

Live-fire  cninnerv  performance.  Eaton,  Besseooner,  ani  Kristiansen  (1979) 
identified  several  ASVAB  measures  which  correlated  with  driving  and  gunnery 
performance  of  OSUT  soldiers.  Biese  relationships  did  not,  however,  cross- 


validate  to  soldiers  in  Table  of  Organization  and  Equiponent  (TO&E)  imits  in 
Eurcpe.  In  particular,  nraie  of  their  predictors  correlated  with  live-fire 
Table  VIII  perfonnanoe  fired  at  Grafenwoehr,  IR3. 

Wallace  (1982) ,  in  a  stutfy  ooranonly  referred  to  as  the  Gideon  report, 
analyzed  the  firing  results  frm  the  1981  Canadian  Anry  Trophy  (CAT^  ccm- 
petitian  in  Grafenwoehr,  FBG.  He  correlated  the  AP^T  scores  of  TOs  cai  the 
American  team  with  their  crew's  live-fire  gunnery  scores  and  obtained  a 
correlaticxi  of  .74.  He  ccxTCluded  that  the  TCs  mental  ability  was  a  strcaig 
predictor  of  crew  performance,  to  such  an  extent  that  it  c^pparently  ccxild 
ccnpensate  for  low  mental  abilities  of  gunners.  The  results  were,  hcwever, 
based  cai  an  extremely  small  sair?>le  (N=13) . 

The  U.S.  Military  Acadenty  (USMA) ,  West  Point,  produced  a  report  by 
Scribner,  Snith,  Baldwin,  and  Ihillips  (1984)  that  shewed  mental  category  to 
be  hi^ily  related  to  live-fire  gunnery  performance  an  Table  VIII  fired  at 
Grafenwoehr.  Based  on  their  analysis  of  1131  Ml  and  M60  series  crews,-  they 
estimated  that  category  I  TCs  and  gunners  performed  ^piroxiroately  20%  above 
category  IV  pairs  with  the  ML  tank  and  75%  above  category  IV  pairs  with  the 
M60  series  tank.  They  interpreted  tJnese  data  as  shewing  that  the  cperaticai  of 
the  Ml  fire  control  system  in  a  fully  operational  mode  helped  to  equalize  the 
negative  effects  of  lower  mental  abilities.  They  suggested,  hcwever,  that 
when  the  was  required  to  fi^t  in  a  degraded  operational  mode,  the  effects 
of  APQT  would  likely  be  even  greater  than  the  difference  between  the  Ml  and 
M60  series  tanks. 

The  Scribner,  et  al.  (1984)  p^>er  has  stirred  seme  controversy,  largely 
because  other  researchers,  have  failed  to  find  such  a  relation^p  between 
mental  ability  and  live-fire  tank  giainery  performance.  Subsequent  to  the  USMA 
report,  for  exaitple,  the  Office  Chief  of  Armor  (OCOA)  analyzed  the  FY85  and 
Fy87  Table  VIII  firing  data  from  Grafenwoehr  and  found  no  correlation  between 
performance  and  APQT  (Cisco,  1985;  Leet,  1987) .  In  the  latter  case,  the  data 
were  sent  to  the  USMA  for  assistance  in  analysis.  Hoffinan  (1989)  analyzed 
Fy87  Grafenwoehr  Table  \?III  firing  data  and  found  only  very  small  correlations 
between  ASVAB  scores  ancl  Table  VIII  performance. 

More  inportantly,  Hoffinan 's  (1989)  examination  of  the  Grafenwoehr  Table 
VIII  data  base  revealed  a  number  of  p^choroetrically  disturbing  relation^ps 
among  the  live-fire  scores.  Day  scores  (VIIIA)  were  not  related  to  ni^t 
scores  (VTIIB),  i.e. ,  had  a  zero  correlation.  First  target  hit  rates  were  not 
related  to  second  target  hit  rates.  Performance  an  offensive  engagements  was 
not  related  to  performance  on  defensive  engagements. 

Hoffinan  (1989)  attributes  theses  findings,  in  part,  to  the  distribution  of 
Grafenwoehr  Table  VIII  scores  being  truncated  at  both  ends.  At  the  top  end, 
there  are  a  number  of  crews  that  receive  the  maximum  number  of  points  (1000) . 
At  the  Icwer  end,  the  effects  of  the  GO/NO  GO  standard  are  ^fparait,  as  there 
is  a  sharp  drep  in  the  frequency  of  scores  at  the  passing  critericai  (700) . 
Furthermore,  the  Grafenwoehr  Table  VIII  data  base  is  cxintaminated  in  that 
crews  can  re-fire  one  or  more  engagements  for  vMch  the  database  does  not 
distingui^  re-fired  enga^ments  from  first  run  engagements.  For  exanple,  one 
crew  may  score  750  cn  their  first  and  only  run,  while  another  crew  may  re-fire 
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tairee  of  the  ten  engagements  three  times  and  result  in  a  score  of  850.  Ifiider 
these  conditions,  it  is  inpossible  to  determine  vMch  crew  was  superior. 

In  li^t  of  Hoffinan's  (1989)  research,  it  is  not  surprising  that  past 
analyses  havci  typically  found  no  relaticxiship  between  Table  VIII  and  mental 
quality.  Tank  Table  VIII  may  very  well  be  a  critical  link  in  the  Armor 
training  and  evaluaticn  process.  Ihis  does  not  mean,  hcwever,  that  Grafen- 
woher  Table  VIII  data  are  e^ropriate  criteria  for  individual  difference 
analyses  or  training  effectiveness  analyses.  Ihe  psychcroetric  properties  of 
the  data  suggest  otherwise. 

Ihe  positive  relatioiship  reported  ty  Scribner  et  al.  (1984)  reflected  a 
special  Table  VIII  testing  situation.  The  live-fire  scores  resulted  frcm  a 
newly  built  Table  VIII  range  on  which  none  of  the  crews  had  previously  fired. 
Ihe  new  Table  VIII  also  included  revised  scoring  procedures  and  tougiTer 
standards  that  produced  greater  vari^ility  in  the  scoring. 

Simulated  gunnery  performance.  Hi^-fidelity  tank  gunnery  siraulators  such 
as  the  Iristituticml-Omiduct  of  Fire  Trainer  (I-CDFT)  have  begun  to  be  used  as 
alternatives  to  live-fire  testing.  TC  and  gunner  coitrols  on  the  Ml  I-OOFT 
are  virtually  identical  to  those  in  the  actual  tank,  making  the  I-CDFT 
analogous  to  fli^t  simulators  used  in  military  and  ocramercial  training. 

While  not  a  ccnplete  substitute,  device-mediated  I-CDFT  tests  offer  certain 
advantages  over  other  hands-on  performance  tests.  Ihese  include  standardized 
administration  and  scoring,  and  the  capability  of  inejqjensively  building 
longer  tests  with  varied  tiuget  conditions.  Research  evaluating  the  reli¬ 
ability  of  testing  on  the  Ikiit-Oonduct  of  Fire  Trainer  (U-CDFT)  has  found 
test-retest  reliability  coefficients  vAiich  exceed  .80  (Graham,  1986) . 

In  Fhase  I  of  the  Armor  SFBP,  Graham  (1989)  xjsed  an  I-CDFT  test  to 
evaluate  the  effects  of  mental  ability  on  the  Ml  gunnery  performance  of  19K 
OSOT  soldiers.  Five  hundred  forty-seven  OSOT  soldiers  were  given  a  35 
engagement  tank  gunnery  test  cai  the  I-CDFT  vhich  included  offensive  and 
defensive  engagements  fired  in  normal  and  degraded  operational  modes. 

Soldiers  with  hi^er  mental  ability  were  faster  and  more  accurate  cxi  the  I- 
CDFT  test  than  were  soldiers  with  Icwer  mental  ability.  Specifically,  mental 
category  I  &  II  soldiers  hit  14%  more  targets  than  category  IV  soldiers  and 
fired  two  seconds  feister. 

Ihe  effects  of  mental  ability  were  relatively  the  same  for  both  the  normal 
and  degraded  mode  exercises  vhich  suggests  the  same  basic  skills  underlie 
normal  and  degrai^  mode  performance.  Ite  test  scores  were  also  used  as 
parameter  estimates  in  a  soldier  performance  model  based  vpon  laixhester-type 
ooaibat  attrition  models.  Analyses  based  cn  the  soldier  performance  model 
indicated  category  IV  soldiers  performed  at  73%  of  the  level  of  category  I  & 

II  soldiers.  At  $2.5  millioi  per  Ml  tank,  the  analyses  ^cwed  that  category 
IV  gunners  required  an  additicaial  $938,000  worth  of  tanks  to  make  them  equal 
to  category  I  &  II. 

C3cmiTand  and  control  (C^)  performance.  Several  research  efforts  have  found 
a  relationship  betv^en  mental  quality  and  non-gunnery  Armor  performance. 

Tziner  and  Eden  (1985)  manipulated  the  ccnposition  of  three-roan  Israeli  tank 
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crews  hi^  and  low  mental  ability  and  rootivaticm.  Follcwing  tsro  mCHiths  of 
intensive  activity,  unit  ocrananders  ocnpleted  subjective  perfonnanoe  rankings 
of  ei^t  subordinate  crews.  The  results  shewed  an  additive  effect  of  mental 
ability,  i.e. ,  the  more  hi^  ability  soldiers  in  the  crew,  the  better  the 
perfonnanoe. 

Perh^3s  more  interesting  was  the  interacticai  amcaig  the  ability  levels  of 
tte  three  crew  positions.  Crews  ocaposed  of  three  hi^  ability  soldiers  were 
raiiked  more  effective  than  e:q)ected,  vAiile  crews  ocstposed  of  three  lew  ability 
soldiers  were  ranked  less  effective  than  expected.  Ifetsed  cai  this  result, 
Tziner  and  Eden  suggested  the  most  effective  crew  cemtoinations  wcwld  be  a 
majority  of  hi^-low-low  crews  with  the  rest  being  hi^~hi^-hi^.  Ihis 
allocatiai  strategy  avoids  the  di^roportionate  lew  productivity  of  the  lew- 
low-low  ability  ocaiditicn,  vdiile  leaving  seme  of  the  hi^is  for  the  most 
productive  hi^-hi^-hi^  ability  crews. 

Black  and  Mitchell  (1986)  found  a  strong  relationship  between  APQfT  and 
performance  cai  an  Ml  ocirputer  panel  test.  constructed  a  general  abili¬ 

ties  cceposite  frera  scores  cxi  three  tests;  entering  data  into  a  simulated  Ml 
cccpiter  panel,  executing  the  Ml  cceputer  self-test,  and  tracking.  Ihe 
general  abilities  cenposite  correlated  .49  with  APQfT  for  the  123  Ml  gunners 
drawn  fran  five  battalias.  Their  data  also  shewed  that  while  mental  category 
I  to  IIIA  personnel  oceprised  only  66%  of  the  total  sairple,  those  soldiers 
accounted  for  about  90%  of  the  scoring  cn  each  of  the  three  tests.  Further^ 
more,  vhile  the  category  IV  perscainel  made  15)  20%  of  the  sanple,  they  ocn- 
tributed  less  than  4%  scoring  cxi  eadi  of  the  three  tests. 

Graham  (1987)  also  found  mental  ability  to  be  related  to  the  cccinand, 
control,  and  ocnanunicaticai  (Cp)  performance  of  Ml  TCS  during  single  tank 
tactical  exercises  cai  the  Simulaticxi  and  CJaiibined  Arms  Trainer  (SIMCAT) .  The 
TCs  were  split  into  hi^  and  lew  ability  grotps  based  cn  their  GT  score. 
Significant  differeiKses  in  performance  as  a  function  of  GT  were  found  on 
numerous  task  measures  including:  accuracy  of  centoat  r^rts,  number  and 
accuracy  of  fire  oenroands,  decoding  and  plotting  minefield  coordinates,  and 
the  calling  and  adjusting  of  indirect  fire.  Regression  analyses  shewed  that 
effects  of  mental  ability  greatly  outwei^ed  the  effects  of  eiperienoe. 
This  latter  finding  is  ccHisistent  with  similar  analyses  reported  in  Scribner 
et  al.  (1984). 

Purpose  of  Armor  SFRP;  thcise  II 

The  Riase  I  Armor  SFRP  demcxistrated  the  effects  of  mental  category  chi  the 
individual  gunnery  performance  of  soldiers  enrolled  in  initial-entry  training. 
Ihase  II  was  ciesigned  to  examine  tte  effects  of  mental  category  on  the  collec¬ 
tive  performance  of  first-  and  second-term  Armor  crewman  with  the  oiphasis  on 
0^  performance.  Specifically,  the  purpose  of  the  research  is  to: 

1.  Evaluate  the  effecte  of  mental  category  cm  the  performance  of  armor  crews 
in  a  hi^  cxxribat  realism  single  tank  tactical  Field  exercise. 

2.  Evalxiate  the  effects  of  mental  category  on  the  performance  of  armor 
crews  in  a  SDfl^’ET  platoon  tactical  exercise. 
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3.  Examine  tte  n^aticsiship  between  SHIP  perforaance  and  existing  predictors 
and  measures  of  Armor  performance. 
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Participants 

Die  SERF  tested  120  19K  Ifeinlc  C3cniianders  and  120  19K  drivers  from  five 
CSraitinental  U.S.  (CXWUS)  divisions.  Of  the  TOs,  46  v?ere  Sergeants  (SGT) ,  71 
were  Staff  Serg^nts  (SSG) ,  and  3  ware  Sergeants  First  Class  (SPC) .  Five  of 
the  drives  had  the  rank  of  Private  First  Class  (ETC) ,  110  of  Sp^ialist 

(SPC) ,  and  5  of  SGT.  i^roximately  130  si^^port  personnel  were  required  to 
ccxTstruct  and  execute  the  Armor  SERF  Field  and  SIMNET  tests. 

Design 

Ihe  SERF  Field  and  SIMNET  tests  were  ttesigned  to  assess  the  iirpact  of  tank 
crewman  mental  category  on  the  collective  performance  of  the  four  man  Ml  tank 
crew.  Four  mental  categories  groips  were  used:  I  &  II  ocoibined,  IHA,  IIIB, 
and  IV.  TV?o  crew  positions  were  examined  in  the  current  research,  the  TC  and 
driver.  Test  surrogates  were  used  in  the  other  two  crew  positions  as  gunners 
and  loaders.  The  loader  and  gunner  surrogates  sinplified  the  design  by 
reducing  the  nuiitoer  of  mental  category  ocmbinaticns,  i.e.  4^  rather  than  4^. 
The  TC  and  driver  were  selected  as  the  tested  anew  positions  because  they 
r^resent  first-  and  secmi-term  soldiers. 

'flie  primary  eaqperimental  design  for  the  Field  and  SIMNET  Tests  was  a 
randcroized  4X4  factorial  design  with  between  subjects  factors  of  TC  mental 
category  (I&II,  IHA,  HIB,  and  IV)  and  driver  mental  category  (I&II,  IIIA, 
IIIB,  and  IV) .  Tte  level  of  measurstent  was  the  performance  of  the  tank  crew. 

Soldier  Selection  Procedures 

Unit  rosters  were  obtained  in  advance  from  tte  five  supporting  Forces 
Ocnroand  (FORSCXM)  units  vdiich  indicated,  for  the  majority  of  cases,  tte 
soldiers  current  duty  positicais.  These  rosters  were  merged  with  the  Enlistei 
Master  File  (IMF)  and  sorted  by  mental  category.  The  soldiers  were  then 
selected,  by  name,  fran  each  of  the  five  umits.  In  cases  \Aiere  the  selected 
soldiers  could  not  participate,  subsequent,  by  name,  selectiais  were  made. 

Four  of  the  divisicais  provided  25  TC/driver  pairs  with  the  fifth  unit  provid¬ 
ing  20  TC/driver  pairs. 

Selection  rules  were  established  to  ensure  the  counterbalanced  assignment 
of  soldiers.  First,  an  attenpt  was  made  to  select  an  equal  number  of  TCs  and 
drivers  fron  each  of  the  mental  categories  from  ^ch  divisiai.  Secoid,  TCs 
were  selected  such  that  the  ranks  of  SSG  and  SGT  were  maintained  at  a  2:1 
ratio.  Third,  TCS  and  drivers  were  paired  in  suKdi  a  way  as  to  systematically 
fill  the  16-cell  (4  X  4)  design.  The  result  was  that  no  am  unit  provided  a 
disproporticmte  number  of  crews  to  aiy  cell.  This  procedure  was  adopted  as 
an  attearpt  to  counterbalance  the  effects  of  unit  training.  Fourth,  for 
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logistical  reascsis,  TCS  were  paired  with  dri.vers  frcsn  the  same  divisiai,  with 
the  restriction  that  they  could  rot  be  frcm  the  same  taiik  crew. 


FTFTD  TEST 


Description 

Ihe  SIK?  Field  test  consisted  of  a  hi^  cocbat  realism  single  tank 
tactical  escercise  vhich  evaluated  the  speed  and  accuracy  of  the  tank  crew 
performaixje.  Die  scenario  was  developed  in  the  ccxitext  of  the  third  day  of 
the  war,  when  reaxstitution  of  tank  crews  'as  necessary.  Ihe  course  extended 
approximately  15  kilcroeters  primarily  withi  i  the  Wilcox  Range  area  of  Port 
Rx>x,  Kf.  While  the  course  and  its  events  appeared  contimous  to  the  tested 
crew,  it  was  constructed  as  a  series  of  stations.  A  brief  description  of  rach 
statical  is  presented  below.  Por  a  more  ocnplete  description  of  the  statical 
and  test  prxaoeduies,  refer  to  Appendix  A,  extracts  frcm  tte  Armor  and  Engineer 
Board's  Test  Design  Plan  (Oowles  and  Troutman,  1989) . 

Statical  1.  Brigade  Support  Area  (EaA)-  Ihe  first  station  r^licated,  as 
nearly  as  possible,  a  BSA  de^  within  a  ocxrbat  envircmnent.  Bie  tactical 
station  covered  sewral  acres  and  included  organizational  maintenance  assets, 
refueling  trvKdcs,  a  small  arms  repair  tent,  and  was  protected  by  concertina 
wire  and  armed  guards.  At  the  BSA  tte  TC  was  given  an  operaticxs  order 
(Appendix  B)  and  told  to  pr^are  his  ML  tank  for  ccmbat.  The  «orew  was 
reg  ired  to  ocxiduct  prevaitive  maintenanoe  checks  and  services  (HKS) ,  upload 
vudcle  stores,  refiiel,  boresi^t  the  main  gun,  and  enter  data  into  the 
ballistic  CjGnpi±er. 

Station  2.  Surprise  Engagement  with  Disabled  T-72  and  T-72  in  Overwatch  - 
At  a  (designated  point  cai  the  cxurse  road,  the  load^  (a  test  surrogate) 
identified  two  mock  Soviet  tanks  at  approximately  1600  meters,  caie  disabled 
and  ankt  in  overwatch  with  its  main  gun  pointed  in  the  direction  of  the  tested 
tank.  The  tank  crew  was  reejuirsi  to  engage  tlie  most  dar^erous  target  first, 
execute  accs^jtable  exttbat  (driving,  and  s&Td  a  ^X3t  report  cai  tl^  radio  vhich 
included  the  grid  exordinates  of  the  eneaiy  veliicles.  Thrcu^iout  the  test,  the 
tested  tank  and  OPPCS?  v^iicles  fired  blank  Hoffman  charges.  The  OPPCSl 
vehicles  simulated  being  hit  by  using  anoke  cjrenades. 

Station  3.  Antitank  Guicted  Missile  (ATa-i)  Ambush  in  a  Minefield  -  As  the 
tank  entered  a  cleared  lane  in  a  friendly  mir.efield,  it  was  eng^ed  by  an  ATai 
from  a  partially  cunoealed  EMP.  The  station  was  designed  to  increase  cog¬ 
nitive  workload  by  requiring  the  crew  to  attend  to  the  minefield  and  the  AR31 
att  ok  sinultanecfusly.  The  TC  was  required  to  (direct  the  driver  throu^  toe 
minefield,  issue  a  fire  ocninand,  and  oexttinue  to  evaluate  toe  situaticxi  until 
the  ergageroent  was  resolved. 

Station  4.  Meeting  Engagement  with  Enemy  Stragglers  -  loader  Killed  -  At 
this  station,  toe  tank  cxrew  acjquired  three  ereaty  soldiers  at  approximately  40 
meters  vho  engaged  the  tank  with  autonatic  rifle  fire.  The  cr&i  had  to  direct 
machine  gun  fire  cn  the  enemy  soldiers.  During  toe  engagement  toe  loader  vras 
killed,  ^hich  was  simulated  by  squirting  arterial  blexsi  frcm  a  tube  attached 
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to  the  surrogate's  neck.  Ite  crew  then  had  to  evacuate  the  looter's  Jxxfy, 
reconfigure  as  a  three-aan  crew,  and  isaae  a  proper  casualty  r^rt  to  hi^ier 
teadquarters. 

Statical  5.  Military  EPlice  (MP)  Traffic  CTartrol  Point  (ICP)  -  As  the  tank 
^5>roached  tte  TCP,  the  cnnew  had  to  recognize  the  MP  as  friendly,  issue  a 
proper  challoi^,  and  itoiti^  the  tank's  correct  location  on  the  nj^. 

Statical  6.  Meeting  Engagement  with  ’2-12  and  aiP  at  SKirt  Ramge  -  Ihe  TC 
had  to  engage  multiple  targets  frcm  a  thiae-man  crew  ccaifiguraticn.  Bie 
scenario  was  scripted  such  that  the  tank  did  not  receive  a  first  rcund  hit  cai 
the  initial  target.  The  TC  needed  to  recognize  that  the  T-72  he^  not  been 
killed,  and  re-engage.  A?-  with  each  of  the  engagemaits,  the  TC  had  to  send  a 
^X3t  report  including  the  grid  cx»rdinates  of  the  destroyed  targets. 

Station  7.  Autonatic  We^xais  Ai±ju^  ~  TC  and  Gunner  Killed  -  The  tank  was 
anibu^hed  with  automatic  we^xais  fire  by  ai.  eneary  infantry  squad.  The  gunner 
(t^t  surrogate)  pulled  the  TC's  ocraao  cord  and  held  a  card  rp  vSiich  indicated 
he  had  been  killed.  The  driver  then  became  the  only  surviving  crew  member 
and,  CXI  his  own  initiative,  had  to  move  tte  tank  out  of  tte  kill  zcxie, 
cietennine  crew  status,  and  submit  a  r^rt  indicating  casualties  and  the 
vehicle  Icxaticai. 

Station  8.  Eiid  of  Course  ~  As  the  driver  procaedsd  to  the  releeise  point, 
he  was  stepped  by  test  controllers  and  adced  to  shew  his  location  cxi  the  map. 
The  canew  Wcis  then  taken  to  a  debriefing  tent  vtete  each  of  tte  staticais  was 
discussed. 

•fasks 

Each  event  in  the  Field  test  was  patterned  after  the  Tank  Tactical  T^les 
in  EM  17-12-1.  The  task  lists  for  each  station  and  the  scoring  criteria 
checklists  were  based  cn  tte  scaresteets  for:  (a)  the  tactical  tables  in  EM 
17-12-1,  (b)  The  Tank  Crew  Gunnery  Skills  Test  (TOST)  oentained  in  EM 
17-12-1,  and  (c)  tte  tank  platocxi  Standard  Operating  Procedures  (SOP)  hand¬ 
book,  which  was  given  to  each  tank  ocranander  cxi  tte  ni^t  prior  to  his  Field 
test.  The  task  lists  for  each  statical  and  tte  scaring  criteria  were  ^prov^ 
by  the  Weapons  D^artroent  and  the  Ocnmand  and  Staff  D^jartment,  U.S.  Amy 
Armor  School  (USAARMS) ,  Fort  Knc»c,  K5f.  Table  2  shews  tte  stations  and  tte 
representative  tasks  for  each. 
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•Table  2 


Field  Test  Statics  with  Representative  Tasks 


Statical 


Representative  tasks 


1.  Brigade  Svppart  Area 


2.  Surprise  Engagement  with 
Disabled  T-72  and  T-72 
in  Oveiwatch 


3.  Antitank  Guided  Missile 
(ATC3M)  Ambush  in  Minefield 


4.  Meeting  Engagement  with 
Enejty  Stragglers: 
loader  Killed 


5.  Military  Police  Traffic 
Ocaitrol  Point 


Use  technical  maraiaT  for  R«KS 
Prqare  w^pcn  staticxis 
TroublesiKxit  induced  malfuncticsis 
Enter/checik  data  in  ballistic 
cxnputer 

Boresi^it  main  gun 

Refuel 

Brief  crew 

Rdiearse  cr&r  drills 

Decode  and  plot  minef  ie.  jt  cxxordinates 

Engage  laost  dangerous  target 

Issue  proper  fire  cximnand 

E>fficxite  cmtoat  driving 

Submit  ^)ot  rqport 

Determine  grid  cxordinate  of  targets 

Direct:  driver  throu^  minefield 

Issue  prcper  fire  ccninand 

Execute  combat  driving 

Submit  ^)ot  report 

Determine  grid  ccordinate  of  targets 

Issue  proper  fire  ccnmand 
Execute  <xohat  ciriving 
Reconfigure  as  a  three-man  cx&i 
Submit  spot  r^»rt 
Determine  grid  coordinate  of  targets 
Submit  caaialty  r^rt 

Recognize  MP  as  friendly 
Issue  cx>rrec±  challen^ 

Identify  location  cxi  m^ 

Evacuate  dead  crewman 


6.  Meeting  aigagement  with 
T-72  and  MP  at  Stort 
Range 


Issue  proper  fire  cxsmiand 

Engage  target  from  Ihree-man  cra^ 

Issi^  subsequent  fire  cxmmand 

Submit  ^)ot  r^xirt 

Determine  grid  coordinate  of  tarots 


•Cable  2  cxHitinued 


Station 


R^resentative  tasks 


7.  Autccatic  We^Kis  Anibush;  Execute  cxxibat  driving 

TC  and  Gunner  Killed  Sutmit  r^rt 

Determine  grid  <x»rdinate  of  targets 
Submit  casualty  report 

8.  End  of  Course  Issue  correct  challenge 

Identic  mission 
IdKTti^  location  on 


Task  mi:sters  and  Task  Cluster  Composites 

Ihe  Field  test  scoring  checklist  is  included  as  Appendix  C.  As  can  be 
seen,  tte  checklist  contains  125  Yes/Nb  items  vhich  oorre^xaid  to  the  tasks  at 
each  statiOT.  For  those  tasks  with  subtasks,  all  subtasks  had  to  have  been 
conpleted  to  receive  an  overall  'YES’ .  Ihe  exoepticn  was  for  those  si&tadcs 
that  included  an  -CSl-,  in  vdiich  case  cnly  one  of  the  subtasks  had  to  have  been 
conpleted  to  get  an  overall  'YES'.  Ihe  Yes/No  items  were  categorized  into  18 
task  clusters  by  analysts  frcm  the  Armor  School.  Ihe  cluster  codes  are  also 
included  iii  Appendix  C.  Ihble  3  lists  the  18  task  clusters  alcxig  with  the 
cluster  codes  and  a  brief  descripticn  of  each. 

Table  3 

Field  Test  Task  Clusters  with  Descripticx'. 


Ifesk  Cluster 

code 

Descripricsi 

1. 

Uses  IM  (-10)  for 

HKS 

EAsmo 

Uses  Technical  Manual  for 
preoperaticnal  checks 

2. 

Prroaraticsi  of  Weapcxi 
Stations 

IWS 

Pr^ar^,  inspects,  and  tests  we^xais 
and  si^ts 

3. 

Troubleshooting 

IS 

Identifies/corrects  induced 
malfunctions  in  turret 

4. 

Ehter/Check  Ballistic 
Ocnptrter  Data 

BC 

OcxxiiKts  ocmputer  srif-test,  indexes 
proper  valttes  into  ccnputer 
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Table  3  ccaitinufid 


Task  Cluster 

Code 

Descripticti 

5.  Boresi^ting  Main  Gun 

« 

BC»E 

Boresi^its  main  gun  to  Armor  standard 
(+/“  *3  mils) 

6.  vaiicle  load 

IDAD 

Ensures  correct  load  of  anmo,  fuel, 
oil,  water,  and  food 

7.  Isjadng  Proper  Fire 
OoisnancSs 

FC 

Gives  ocBplete  doctrinally  correct 
fire  cccroand 

8.  Target  Engagement 
Procedures 

lEP 

Demcxistxates  proper  target  eng^ement 
procedures  other  than  fire  catmands, 
e.g. ,  engaging  most  dangerous  target 

9.  Decoding  and  Platting 
Me^  Coordinates 

PICT 

Correctly  decode  and  plots  friendly 
minefield  coordinates 

10.  Directing  Tank 
throu^  Minpf'ield 

DIRECT 

Directs  driver  throu^  minefield 
vAiile  being  engaged  by  ATGM 

11.  Submits  Spot  B^rt 
without  Cue 

SPCTREP 

Submits  ^»t  r^xjrt  after  each 
engagement 

12.  Accuracy  of  %X)tr^ 

SPOTAOC 

Issues  doctrinally  accurate  gxot 
r^xjrts 

13.  Submits  Casualty  Rqxort  CASREP 
without  Cue 

Submits  casualty  r^xjrt  vhen 
^Dpropriate 

14.  Accuracy  of  Casually 
Resort 

CASACC 

Issues  doctrinally  accurate  casualty 
r^»rts 

15.  Trocp  leading 
Procedures 

HP 

Briefs  caiiew  csi  mission,  cxaidKts 
crew  drills 

16.  Security 

SEC 

Uses  proper  challenges  and  passwords 

17.  R3sitic»i  Locaticai 

PL 

R^»rts  grid  coordinates  within 

300  meters  of  acbal  Icxation 

18.  Ccnbat  Driving 

CD 

Provides  stable  platform  for  firing, 
evades  missiles  as  appropriate 

i 
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priraary  perfonnanoe  msaaare  for  the  Field  test  was  Field  Total  Test 
score  %M.ch  was  the  mean  of  the  18  task  clusters,  i.e. ,  each  of  the  clusters 
was  equally  wei^rted.  Biree  task  coipcssites  were  also  calculated  by  taking 
the  m^n  of  the  dtisters  selected  for  each  occposite.  Ihe  ta^  cluster  com¬ 
posites  are  siKwn  in  Table  4. 

Table  4 

Field  T^t  Cluster  Oonposites 


Task  Cluster  Ocmposite 

Itek  Clusters 

Preocnfcat  Ocnposite 

Uses  TM  (-10)  for  HKS 

Preparation  of  Weepon  Stations 
Troubleshooting 

Enter/Check  Ballistic  OcEputer  Data 
Boresi^ting  Ifein  Gun 
vaiicle  load 

Qximand  and  Ccantrol  Oraposite 

Issuing  Proper  Fire  CcEmands 

Icirget  Engagement  Prtxedures 

Decoding  and  Plotting  Coordinates 

Directing  Tank  throu^  Minefield 

Ocranunicaticns  OcEposite 

Submits  Spot  R^»rt  without  Cue 

Accuracy  of  Spot  Rport 

Subnits  casualty  Rport  without  Cue 
Accuracy  of  Casualty  Report 

Field  Test  Scxirinq  Procedures 

Multiple  data  collectors  iccated  across  tte  Field  test  course  r^orded 
perfonnanoe  data  cn  feeder  ctecklists  vhich  \rere  later  ccnpiled  canto 
scoring  checklist  (J^pendix  C) .  The  majority  of  the  data  was  recorded  by  data 
collectors  Iccated  in  vans  located  at  the  top  of  Wilcox  Kan^  at  (Saservaticn 
Post  (OP)  Alpha.  Mxdi  of  the  data  re&ilted  frcm  the  Bmitoriig  of  the  tank's 
intercGoi  csn  vdiich  tr^  four  tank  crewmen  talk  to  each  otter.  Biis  was  ac- 
ccmplisted  by  hooking  rp  a  junp  radio  to  the  interocin  system  %hich  broakast 
the  interocm  traffic  to  OP  Alpha.  The  jimp  radio  allowed  OP  Alpha  to  score 
most  of  tte  ccmand  and  cxaitrol  tasks,  e.g. ,  issuing  fire  ocmiBnds  and  direc¬ 
ting  tte  tank  throu^  tte  minefield.  OP  Alpha  perscamel  also  served  as  tte 
unit  to  \duch  tte  cr®^  sent  all  r^rts,  thereby  enabling  ttem  to  score  tte 
reiio  rqcrts. 

Ite  intercom  nras  also  mcmtored  ly  back-up  data  collectors  can  tte  course, 
including  soldiers  in  tte  ensiy  v^nicles.  An  audio  tape  recording  of  tte 
radio  and  interxin  transmissions  was  made  at  OP  Alpha.  Ite  tapes  were  used  to 
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veri^  the  acx:uracy  of  the  data  and  to  £dd  air^  infonnaticsi  that  mi^t  have 
been  missed.  Otter  data  collectors  included  hiddai  cbscarvers  at  the  mine- 
firid,  the  MP  at  the  traffic  control  point,  and  to  a  very  limited  escterrt,  the 
loatter  and  gunner  surro^tes. 

Data  collection  at  the  BSA  was  a^jervised  by  tte  NCD  in  charge  (NCDIC) 
cteciked,  for  ©canple,  the  acxxiracy  of  the  boresic^,  data  entered  into  the 
ballistic  oocputer,  wee^xxi  status,  and  vehicle  lo^  levels.  Biese  checte  were 
ncxi-obtrusive  and  were  aofe  after  the  crew  was  pr^ared  to  pull  out  of  the 
BSA.  Refer  to  the  Itest  D^ign  Plan  (Appendix  A)  for  more  occplete  details 
cxs'6:eming  tte  data  ooUectiai. 

Adndnistraticn  Procedures 

Six  Ml  tanks  ware  used  daily  in  tte  Field  test  for  ^hich  12  swmogates 
were  trained  for  tte  loader  and  gunner  positioi^.  The  surrogate  gunners  were 
Ml  TCs  with  tte  rank  of  SGT  or  SSG  from  Port  Kmx.  The  loaders  were  Ml  taiflc 
crewmen  with  tte  ranks  of  IFC  and  SPC.  Ite  surrogates  and  data  ooUectors 
rd:ieaised  tte  Field  test  for  two  wedcs  prior  to  tte  start  of  tte  testing  so 
that  th^  could  perform  axisistently  Airing  tte  test  runs.  In  an  effort  to 
prcroate  consistency,  visual  cues  were  set  15)  along  tte  course  to  ci^  tte 
precise  timpg  the  airrogates  were  to  perform  certain  tasks,  sixh  as  acquiring 
an  Opposing  Force  (OPEXSR)  vdiicle.  Ite  testing  was  axiducted  fraa  15  Iferch  to 
15  J^ril  1989  with  eic^ht  to  nine  tank  crews  being  tested  cn  roost  (toys. 

Ite  soldiers  arrived  at  Port  Yxiax.  in  qroaps  of  16  and  were  taken  to  tte 
Mt.  Eden  base  canp  vhere  they  were  bivouacked  for  tte  ni^it.  Ihe  soldiers 
were  given  a  short  briefing  describing  tte  combat  scenario  and  a  copy  of  tte 
unit  SOP  bo  stuc^.  In  tte  morning  tte  TCS  and  drivers  were  paired.  Die  crews 
were  taken  to  tte  BSA  one  at  a  time  at  one  hour  intervals  vtere  th^  were 
introduced  to  tteir  loader  and  driver.  At  this  juncture,  tte  tested  crews 
were  not  aware  that  tte  loaier  and  gunner  were  surrogates.  Tte  crew  h^  90 
minutes  in  tte  BSA  to  ccnplete  tte  preccrabat  preparations. 

Following  tte  BSA,  tte  tested  tank  was  escorted  to  a  checJqjoint  vtere  Idle 
crew  test  fired  its  wec^xxs  and  an  evaluator  checked  the  decoted  and  plotted 
minefield  coordinates.  Throuc^Kxit  tte  test,  reqxaise  times  were  recortted 
including  time  to  give  fixe  ccnmands  and  girt  reports.  Bie  course  timing 
began  tte  tank  reached  a  pretetermined  point  in  tte  ro^  wtere  the 
airrogate  loafer  i<fentified  tte  two  T-72s  and  encfed  vhen  tte  tank  reacted  tee 
end  of  tte  ocurse. 

Following  each  engagement,  OP  Alpha  ^ve  tte  crews  several  miraites  to  call 
in  a  resort.  If  tte  crew  did  not,  OP  Alpha  ciffid  tte  crews  by  saying  scmeteirg 
like,  "Wiat’s  going  rai?  We  hear  gunfire."  Ihe  ccranunicaticm  taste  attenpted 
to  indepencfently  measure  tte  crews  propensity  to  r^»rt  and  tte  accuracy  of 
their  r^orts. 

At  tee  end  of  the  course,  tte  crews  v^re  briefed  as  to  wtet  dwuld  teve 
b^n  dcxie  alcaig  tte  course.  Ite  crews  were  tten  taken  to  a  barracte  n^r  tee 
center  of  pest  to  await  tte  SI^B^E^  test.  The  move  prevented  tte  soldios  ttet 
ted  ccnplsted  tte  Field  test  from  talking  to  iiKxming  s<d.diers. 
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SIMNET  TEST 


Tlie  SIMNET  test  was  designed  to  test  the  perfontance  of  tank  crews  within 
the  cxaitesct  of  platocai  tactical  gunnery  engagements.  The  SIMNET  system  was 
\ased  in  lieu  of  a  s^arate  platocai-level  field  test  because  of  cost  con¬ 
straints. 

SIMNET  Description 

The  SIMNET  system  at  Fort  Kxac  contains  a  local  area  network  of  cccibat 
simulators  vMch  was  largely  designed  as  a  part-ta^  tactical  trainer  for 
armor  and  mechanized  infantry  units.  Each  Ml  tank  simulator  consists  of  a 
s^)arate  module  with  ^jace  for  the  faar  tank  crewmen.  The  crew  views  cx*n- 
puter-generated  images  in  the  tank  signts  and  visicxi  blocks,  as  well  as  senses 
oonpiter-generatad  scunds  and  vibrations.  SIMNET  can  si^jport  free  play  force- 
cav-force  tactical  scenarios,  in  such  a  way  that  opposing  sides  ^ch  see  their 
cwn  side  as  friendly,  e.g. ,  MLs,  and  the  c^jposite  side  as  OPPOR,  e.g. ,  T-72s. 

The  SIMNET  modules  are  equipped  with  intercciws  and  radios  to  seaport 
crmmiunications  within  and  between  simulators.  Weapon  systems  and  their 
effects  are  simulated  such  that  simulators  can  kill  or  be  killed.  Logistic 
and  maintenance  functions  are  also  r^resented  such  that  a  simulator  can  break 
down  or  run  cut  of  fuel  or  aimmition.  Fire  sipport  is  controlled  from 
microcenputer  stations  collocated  with  a  simulated  Tac±icv*l  Operations  Center 
(TOC) .  Data  collecticai  capabilities  include  a  Data  logger  which  maintains  a 
conpiter  record  of  activities  that  occur  during  a  SIMNET  exercise  and  a  Plan 
View  Display  (PVD)  vhich  provides  a  graphic  map  di^lay  of  activities.  For  a 
more  ccnplete  descripticai  of  the  SIMNET  capabilities  and  potential  training 
plications,  refer  to  the  SIMNET  Users’  Guide  (U.S.  Artrpy  Armor  Center,  1989) . 

Test  Description 

The  SIMNET  test  was  similar  to  the  Field  ‘est  in  a  number  of  re^)ects, 
primarily  in  that  it  assessed  tiie  speed  and  accuracy  of  a  tank  crew  to  meve, 
sheet,  and  ccmmunicate.  The  tested  crew  in  the  SIMNET  test  served  as  a 
wingman  to  the  platoon  sergeant  in  a  platoon  tactical  exercise,  rather  than  as 
a  single  tank  in  the  Field  test's  single  tank  tactical  exercise.  like  the 
Field  test,  the  SIMNET  test  employed  surrogate  gunners  and  loaders.  The 
SIMNET  surrogates  were  different  soldiers  than  those  in  the  Field  test.  The 
SIMNET  test  took  approximtely  one  hour  to  run.  Because  only  a  few  of  the 
soldiers  had  prior  SIMNET  esgserienca,  the  soldiers  were  given  cxjnsiderable 
SIMNET  training  prior  to  the  testing.  A  brief  description  of  the  training  and 
of  the  SIMNET  events  are  prtsvided  below. 

SIMNET  training.  The  SIMNET  training  was  organized  into  feur  secrt:icais. 
First,  the  crews  received  a  20  minute  classrocsn  orioitation  vhich  familiarized 
the  crewmen  with  the  simulator  controls,  vhat  friendly  and  OPFOR  vdiicles 
looked  like,  unique  SIMNET  terrain  characteristics,  and  differences  between 
SIMNET  and  the  actual  tank.  The  soldiers  were  also  trained  hew  to  vise  tlie 
SIMNET  m^  for  navigaticMi  and  hew  to  use  the  SIMNET  cxamnunications  sj^bem. 
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Each  cnew  was  then  taten  thtaa^  a  40  minute  familiarizaticai  cxairse  during 
^diich  the  crews  received  lands-cxi  e5<perienc3e  with  the  siinaJ.ators.  During  this 
phase,  the  instructors  coached  the  crews  throu^  the  course  and  encouraged  the 
crews  to  asTc  questicxis.  Ihe  crews  maneuvered  cross-country,  engaged  targets 
and  ware  briefed  ot  tte  effect  of  rnnning  into  the  river  or  of  hitting  another 
tank. 

A  60  minute  formal  training  period  followed  during  \Mch  the  instructor 
provided  limited  assistance,  'ihe  formal  training  phase  began  with  the  crew 
occujying  a  battle  position,  from  \^ch  they  identified  friendly  and  OPKai 
v^icles,  sent  spot  r^rts  to  the  platoon  leader,  and  called  for  and  adjusted 
indirect  fire.  Ihe  crew  then  received  a  new  mifssiCTi  vhich  required  them  to 
navigate  to  several  new  positions,  r^rt  everything  observed,  and  engage  all 
OPPCJR  vehicles. 

The  crew  was  then  tested  <»i  a  30  minute  oertificatioai  course  in  vhich  they 
were  required  to  demaistrate  proficiency  in  the  areas  of  navigation,  vdiicle 
identification,  and  use  of  the  SIMNET  ocranunication  ^rstems.  Those  crews 
failed  to  meet  the  criteria  were  given  additional  training  and  retested  xmtil 
they  qualified. 

There  has  been  seme  ocaTitroversy  among  SIMNET  users  as  to  how  much  SIMNET 
familiarization  training  is  necessary  prior  to  tactical  training.  The  three 
hour  SWP  training  program  (including  breaks)  was  developed  and  conducted  to 
ensure  that  the  crews  possessed  the  level  of  SIMNET  eaqjertise  to  execute  the 
SIKP  exercise  as  part  of  a  platoon.  That  is,  the  SIMNET  test  did  not  require 
the  tank  to  navigate  cross-country  cn  its  cwn  or  to  lead  a  platoon  in  tactical 
operations.  More  training  would  undcubtedly  be  required  for  those  types  of 
exercises.  While  not  formally  evaluated,  the  SPRP  SIMNET  training  was  jueSged 
to  be  sufficient  for  the  present  situatiai. 

Event  1,  Prior  to  the  test,  the  crev/  was  given  an  eperations  order  vdiich 
is  included  at  i^pendix  D.  The  tested  tank  served  as  a  wingman  to  the  platocai 
sergeant.  Event  1  ccgisistea  of  a  tactical  road  march  in  which  the  crew  had  to 
execute  various  platoon  formations  and  action  drills. 

Event  2.  The  platoon  formation  crossed  the  line  of  d^arture  and  en¬ 
countered  a  bridge.  The  TC  was  asked  to  send  a  spot  r^»rt  whidi  included  the 
coordinates  of  the  bridge. 

Event  3.  The  platoon  had  a  meeting  engagement  with  an  eneity  tank  platocai. 
The  tested  tank  had  to  give  a  contact  r^rt,  conduct  a  movement  by  bounds, 
engage  the  enemy  tank  platoon,  and  send  a  sp^  r^rt. 

Event  4.  The  platoon  was  attacked  ty  an  AIOl  from  a  BMP.  During  the 
attack  the  PSG's  tank  was  destroyed.  The  tested  tank  was  required  to  issue  a 
contact  r^rt,  conduct  a  contact  drill,  engage,  and  r^rt.  Platocai  movement 
resumed  with  the  tested  tank  then  serving  as  the  platocxi  sergeant. 

Event  5.  The  crew  had  to  react  to  an  ATGM  aitibush  by  issuing  a  contact 
r^rt  and  fire  ccramand.  As  per  unit  SOP,  the  PSG  (now  the  tested  tank)  had 
to  send  all  r^xirts  to  hi^ier  headquarters. 
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Ev^ent  6. 


Hie  carew  had  to  react  to  indirect  fire  and  r^rt. 

Event  7,  Hie  crew  assumed  a  hasty  battle  pc^iticai  and  engaged  a  rein¬ 
forced  rifle  conpai^  as  part  of  the  platoon.  Hie  platocai  leader  issued  a 
d^ith  fire  conmand  to  viiidi  the  tank  had  to  engage  the  last  tank  first  and 
work  forward.  H«  platcrsi  then  engaged  a  second  offensive  formation,  during 
which  the  platoon  leader's  tank  was  destrcyod  and  the  wii?gman  took  a  mobility 
kill.  Hie  tested  crew  had  to  cxsisolidate,  reorganize,  and  r^rt. 

Event  8.  Hie  oonpany  ooratnander  instructed  the  tank  to  call  indirect  fire 
on  any  future  targets  they  mi^it  encounter.  Upcai  acquisiticai  of  four  EMPs, 
the  crew  had  to  ccaitact  the  Fire  Si;5iport  Team  (FIST)  and  call  and  adjust 
indirect  fire.  After  firing  for  effect  cai  the  BMPs,  the  tested  tank  observed 
a  missile  coming  strai^t  into  the  driver's  visicxi  blocks  and  was  destroyed. 

Event  9.  Hie  TC  was  taken  from  the  Ml  module  and  tested  on  radio  authen- 
ticaticai  challenges  and  the  ability  to  correctly  encode  and  decode  grid 
coordinates  using  the  CEDI.  Originally,  the  authentication  and  encoding/- 
decoding  testing  was  to  ta)ce  place  during  the  run,  but  the  pilot  test  revealed 
that  these  procedures  added  too  much  time  to  the  run.  Instead,  tlie  TCS  were 
required  to  write  their  responses  on  paper  after  event  8. 

Tasks 

Hie  events  in  the  SIMNET  test  were  patterned  after  events  in  the  tactical 
tables  portion  of  EM  17-12-1  and  after  situational  training  exercises  in  AKIEP 
17-237-10  MTP.  Hie  task  lists  and  scoring  criteria  were  based  on  these 
documents,  plus  the  unit  SOP  that  was  given  to  each  soldier.  As  with  the 
Field  test,  the  ta^  lists  and  scoring  criteria  were  approved  by  the  Vleapans 
D^iartment  and  the  Ocnmand  and  Staff  iD^iartment,  U.S.  Anty  Armor  School. 

Table  5  shews  the  SIMNET  events  along  with  r^resentative  tasks  for  each. 

Table  5 

SIMNET  Test  Events  with  R^resentative  Tasks 


Event 

R^resentative  tasks 

1.  Crew  joins  platocai  as  wingman 

Maintain  proper  position  in  fonnations- 
Ooluran,  Vee,  Herrin^ne 

Take  overwatch  position 

Respond  to  air  attack 

Send  r^jort  with  grid  cx»rxlinates 
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Table  5  continued 


Event 


Ri^resentative  tasks 


2.  Cboss  lii^  of  d^arture 

and  encounter  bricige 

* 

3.  Meeting  engagement  with 
enemy  tank  platocai 


4.  Eneity  ATCM  attacks  formation; 
Platoon  Sergeant  killed 


5.  Peaction  to  MOl  ambush 


6,  React  to  indirect  fire 


7.  Engagements  frcm  hasty 
battle  position: 
Platoon  leader  killed, 
Wingman  loses  mobility 


8.  Request  and  adjust  indirect  fire 


9,  Encode/Deccde  grid 
coordinates 


Ejfficute  ccnbat  driving 

Maintain  overwatch 

Send  report  with  grid  coordinates 

Give  contact  r^ort 
CJonduct  action  drill 
Issue  fire  command 
Move  by  bc«nds 
Subooit  ^5Ctt  report 

Give  contact  r^ort 
Conduct  action  drill 
Issue  fire  ocmmand 
Execute  coibat  driving 
Submit  Situatim  r^rt 

Give  contact  report 
Execute  ocnibat  driving 
Issue  fire  ccmmand 
Submit  spot  r^rt 

Submit  r^rt 

Give  coordinates  of  fire 

Respcaixi  to  platorai  fire  ccmmand 

Issue  fire  commands 

Re^nd  to  second  offensive  attack 

Submit  situation  r^>ort 

Give  grid  coordinates 

Contact  FIST 
Request  fire 

Determine  Cbserver/'Target  (OT)  line 
Adjust  fire 
Fire  for  effect 

Give  correct  authenticaticai  challenge 
Encode/deoode  grid  coordinates 


i 
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Task  Clusters 


Hie  SIMNET  test  scsuring  checklist  is  included  as  J^ipendix  E.  Similar  to 
the  field  test,  the  SIMNET  checklist  contained  123  Yes/lfo  items.  The  SIMNET 
items  were  categorized  into  11  task  clusters,  the  codes  of  vMch  are  included 
in  Aj^jendix  E.  Table  6  lists  the  ll  SIMNET  task  clusters  with  a  brief 
descripticsi  of  each. 

Table  6 

SIMNET  Task  Clusters 


Task  Cluster 

Code 

Description 

1. 

Issues  Ptoper  Fire 
Ocarmands 

FC 

Gives  ocnplete  doctrinally  correct 
fire  oonmand 

2. 

Target  Engagement 
Procedures 

TEP 

Demonstrates  proper  target  engagement 
procedures,  e.g. ,  scans  proper 
sector,  distribution  of  fire 

3. 

Submits  Ocmbat  Pi^iorts 
without  Cue 

CR 

Submits  r^xorts  after  each 
engagement 

4. 

Accuracy  of  Spotrep 

REPACC 

Gives  doctrinally  accurate  ccmbat 
r^xirts 

5. 

Radio  Canmunications 

RC 

Uses  proper  radio  procedures,  e.g. 
correct  call  signs,  authentications 

6. 

Contact  R^iorts 

cotn 

Issues  ccKplete  contact  r^rts 

7. 

Call  for  Fire 
Procedures 

CFF 

Includes  correct  elements  vhen  calling 
for  fire 

8. 

call  for  Fire 

Accuracy 

CFEAOC 

Destroy  target  after  no  more  than 
five  adjustments 

9. 

Encoding/Decoding 

ENC 

Correctly  encoc^  and  decodes  grid 
coordinates  using  CEQI 

10. 

Position  Location 

PL 

Ri^wrts  correct  grid  coordinates 
and  cardinal  directicais,  maintains 
proper  gun  tube  orientaticn 

11. 

Ccmbat  Driving 

CD 

Maintains  position  in  formaticxis, 
evad^  missiles 
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Lite  the  field  test,  the  primary  performance  measure  for  the  SIMNET  test 
was  SIMNET  Total  Test  score  vMch  was  the  mean  of  the  11  task  clusters.  Also 
like  the  field  test,  three  task  coiposites  were  calculated.  Bie  C?  Ctnposite 
contained  ta^  cl\asters  am  and  two,  the  Ocrmo  Composite  obtained  task 
clusters  three  throu^  six,  and  the  Call  for  Fire  Occposite  ccntained  task 
clusters  seven  and  ei^t. 

SIMNET  Test  Scoring  Procedures 

Ihe  SIMNET  data  were  gathered  frcm  several  sources.  As  with  the  field 
test,  the  majority  of  data  came  frctn  the  mcnitoring  of  the  tank  intercan  and 
froQ  the  radio  transmissicns  to  hi^ier  headquarters.  A  data  collector, 
located  at  the  SIMNET  test  Tactical  Operatiois  Center  (TCX;) ,  recorded  respcai- 
ses  based  on  crew  ocranonicatiais.  Also,  located  at  the  TOC  was  the  Plan  View 
Di^lay  (PVD)  which  displayed  a  birds-eye-view  of  the  battlefield,  including 
the  locatiai  of  all  elements,  firer-target  pairings,  and  the  orientatiai  of 
hulls  and  turrets.  A  seocaid  data  collector  gathered  performance  data  from  the 
PVD. 


A  third  control  device  at  the  TOC  called  a  sh^cw  box  contained  four 
visual  displays  vhich  paralleled  the  tested  driver's  three  visim  blocks  and 
the  tested  TC's  center  visinn  block.  A  third  data  collector  was  able  to 
record  performance  data  based  ca^.  vhat  the  crew  was  viewing.  Following  the 
runs,  the  SIMNET  Datalogger  was  used  to  analyze  certain  aspects  of  the  crew's 
performance.  For  exanple,  a  plot  was  made  of  the  platoons  movement  which 
shewed  vhether  the  tested  tank  maintained  the  proper  positiai  in  the  various 
formations.  Data  fran  the  feur  scxirces  were  ccnpiled  onto  the  SIMNET  scoring 
checklist  (Appendix  E)  by  the  authors.  Because  the  pace  of  the  SIMNET  test 
was  largely  determined  ty  the  speed  of  the  platoon  leader,  a  test  surrogate,  a 
total  SIMNET  time  was  not  collected. 

Administration  Procedures 

The  SIMNET  training  and  testing  were  organized  ty  groips  of  three  crews  in 
four  hour  blexks.  Ihree  crews  were  simultaneously  trained  \ihile  another  three 
crews  were  being  tested  one  crew  at  a  time.  The  three  crews  who  corpleted  the 
field  test  in  the  morning  were  givoi  the  SIMNET  training  that  aftemooi  and 
then  tested  the  follcwing  morning.  Ihe  remainder  of  the  crews  were  trained 
and  tested  the  day  follcwing  the  field  test.  For  scheduling  ease,  the  crews 
were  tested  on  the  Field  and  SIMNET  tests  in  the  same  order.  The  order  had, 
however,  been  countertalanced  with  re^)ec:t  to  the  mental  category  gres^ss. 

Training  Background  Questionnaire 

A  training  background  questiamaire  (Appendix  F)  was  administered  to  the 
soldiers  prior  to  the  SIMNET  test.  The  questionnaire  was  deigned  to  collect 
informaticxi  about  the  soldier's  background  and  recent  unit  training  e>per- 
iences.  Tte  first  section  collected  inforroatioi  on  the  soldier's  current 
status,  e.g. ,  duty  positicai,  and  formal  training  experiences,  e.g. ,  amount  of 
simulator  training  and  whether  the  soldier  had  attended  the  Basic  Noncoranis- 
sioned  Officers  Ccwrse. 
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The  secxaid  secticHi  asked  for  informaticxi  regcirding  the  soldier’s  tmit 
training  participated  in  during  the  last  year.  'Ihe  training  events  listed 
were  those  thou^t  to  relate  to  the  tasks  and  events  that  would  be  encxjuntered 
during  the  Field  and  SIMNET  tests.  Soldiers  were  asked  to  indicate  whether 
they  had  pa3±icipated  in  an  event,  their  ML  duty  positirai  during  that  event 
and  the  length  of  time  since  the  event. 

An  algorithm  was  created  to  quantify  the  recent  unit  raining  e}q>eriences. 
For  each  event  the  soldier  had  participated  in,  the  relevancy  of  ML  duty 
position  was  evaluated.  For  exaraple,  TCS  had  to  have  served  as  TCS  and 
drivers  as  drivers  for  the  event  to  be  counted  as  relevant.  For  each  relevant 
event,  the  amount  of  time  since  the  event  was  recoded  as  follows:  1  roraith  or 
less  ecpalled  5;  2  to  3  months  equalled  4;  4  to  6  months  equalled  3;  7  to  9 
months  equalled  2;  10  to  12  months  equalled  1;  and  13  months  and  above 
equalled  zero.  A  recent  training  metric  was  then  calculated  for  each  soldier 
by  summing  the  relevancy/reoency  scores. 

Follcwing  the  SIMNET  test,  the  soldiers  were  asked  to  write  \Aiat  th^ 
liked  and  disliked  about  the  sreP  Field  and  SIMNET  tests. 


RESUms 


Field  Test 

Total  Score.  Performance  on  the  SEE^P  field  test  was  hi^ily  related  to  the 
mental  categories  of  the  crewmen.  Table  7  shews  the  mean  field  test  Total 
Score  for  the  TC  and  driver  mental  category  grcups.  TSie  mean  Total  Score  for 
the  TC  grot5)s  is  also  shewn  relative  to  the  performance  of  rental  category  I  & 
II  TCs.  Recall  that  the  field  test  Total  Score  resulted  frero  an  equal  wei^t- 
ing  of  the  18  task  clvjsters.  The  m^ns  for  the  field  and  SIMNET  task  clusters 
by  mental  category  groi^js  are  included  as  i^jpoidix  G. 

An  Analysis  of  Variance  (ANOVA)  revealed  that  the  main  effect  for  TCs  was 
significant,  F(3,116)  =  5.27,  p<.002,  vhile  the  main  effect  for  drivers 
preached  significance  F(3,104)  =  2.35,  p<.n8.  A  Newman-KaiLs  post  hoc  test 
indicated  that  Cat  I&II  and  IIIA  TCs  were  more  accurate  than  Cat  IIIB  and  IVs 
(p<.05) . 

Table  7  shews  that  Cat  I&II  and  IIIA  TCs  performed  virtually  at  tte  same 
level  and  that  Cat  IV  TCs  performed  at  only  81%  of  the  level  of  Cat  I&II  TCs. 
The  performance  of  crews  as  a  functicai  of  the  driver's  mental  ^ility  is 
scmevAiat  less  strai^tforward.  Nevei±heless,  the  crews  with  Cat  I&II  drivers 
had  the  hi^^t  scores  vMle  the  crews  with  Cat  IV  drivers  Imid  the  lowest 
scores.  As  a  roninder,  the  ejqerimental  design  systonatically  paired  the  TCs 
and  drivers  by  mental  categories.  This  means,  for  example,  that  tte  mean 
score  for  Cat  I&II  drivers  is  frcra  crews  with  nearly  equal  nuntoers  of  Cat 
I&II,  IIIA,  IIIB,  and  IV  TCs. 
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Table  7 


Field  Test  Tcftal  Scores  by  Mental  Category  Grxxsps 


Mental  Category 

I&II 

IIIA 

IIIB 

IV 

TC 

.53 

.52 

.43 

(rF=32) 

(n=27) 

(n=32) 

(ff=29) 

Driver 

.52 

.47 

.50 

.45 

(n=32) 

(nF=28) 

(n=30) 

(n=30) 

Relative  to 
Cat  I&II  TCs 

100% 

98% 

87% 

81% 

As  reflected  in  table  7,  the  effects  of  TC  mental  ability  had  a  larger 
influence  cai  field  test  performance  than  did  driver  mental  ability.  Hiis  is 
to  be  es^iected  since  the  TC  is  primarily  responsible  for  the  performance  of 
the  tank  and  crew.  In  addition,  the  majority  of  the  field  test  ta^  directly 
assessed  \ihat  the  TC  said  and  did.  The  effects  of  the  TC  and  driver  mental 
ability  were,  hcwever,  found  to  be  additive.  The  hi^ier  the  mental  category 
of  either  crewman,  the  better  the  performance  tended  to  be.  The  AN0V7V 
substantiated  the  additive  effect  by  finding  a  zero  interaction  between  TC  and 
driver  mental  ability,  F(9,104)=.30,  p<.98.  No  significant  interactiois  of  TC 
and  driver  mental  ability  were  found  in  ary  of  the  SIKP  analyses. 

Table  8  ^ows  the  mean  field  test  performance  of  the  16  TC/driver  mental 
category  ocsiibina.ticaTS  relative  to  the  perforroaxx3e  of  Cat  I&II/Cat  I&II  crews. 
As  can  be  seen.  Cat  IV/Cat  IV  crews  performed  at  72%  of  the  Cat  l&II/Cat  I&II 
crews. 
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Table  8 


Relative  Field  Test  Score  bv  TC  aixi  Driver  Ifental  category  Groups 


TC 

Mental 

category 

I&II 

Driver  Mental  Category 

IIIA  IIIB 

IV 

I&II 

100% 

89% 

93% 

86% 

(n=9) 

(n=6) 

(n=9) 

(n=8) 

IIIA 

95% 

93% 

93% 

82% 

(n=8) 

(n=7) 

(n=6) 

(n=6) 

IIIB 

89% 

77% 

81% 

79% 

(n=8) 

(n=7) 

(n=9) 

{nF=8) 

IV 

81% 

70% 

86% 

72% 

(n=7) 

(n=S) 

(n=6) 

(nF=8) 

lask  Cluster  Composites.  Ihe  sa^se  ;t--ttem  of  mental  category  effects  was 
found  for  the  three  field  test  task  c3.uster  crpsjposites.  Table  9  shews  the 
means  for  the  Precentoat  Oarposite.  *jn  ANOVA  showed  that  performance  varied  as 
a  function  of  tte  TC  mental  category,  F(3,iC4  =  3.07,  p<.03.  No  significant 
main  effect  was  found  for  driver  mental  category  nor  an  interacticsi. 

Table  9 

Field  Test  Precccibat  Oenposite  by  Ifental  Category  Groups 


Mental  category 

I&II  IIIA  IIIB  IV 


TC 

.53 

CO 

. 

.46 

.37 

Driver 

.47 

.46 

CO 

• 

.45 

Relative  to 

Cat  I&II  TCs 

100% 

90% 

87% 

70% 
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Ihe  Precanbat  cccixsite  assessed  the  crew's  ability  to  prqsare  the  Ml  tank 
for  ccnibat.  Hie  caiposite  ccaitained  a  nuntoer  of  tasks  >Mch  geneiBlly  would 
be  thou^t  to  correlate  with  mental  ability,  e.g. ,  relatively  ooiplex  pro¬ 
cedural  tasks,  troubleslKXJting,  and  working  with  the  ballistic  ccnfuters.  Hie 
TC  was  the  tey  individual  in  the  conduct  and  st^iervision  of  these  tasks,  so  it 
is  not  surprising  that  the  driver's  mental  ability  did  not  discriminate 
performance. 

Hie  Ml  tank  with  its  occputerised  fire  control  systau  is  siicpler  to 
cpetate  than  previous  tanks,  given  that  the  system  is  properly  initialized  aid 
maintained.  If,  however,  bad  values  are  entered  into  the  beillistic  occputer 
or  the  main  gun  is  improperly  boresi^ited,  the  Ml  fire  ocaitrol  system  will 
calculate  incorrect  ballistic  soluticns.  A  fired  round  will  thai  miss  the 
target  even  the  gunner  has  a  perfect  si^t  picture  and  all  other  pro¬ 
cedures  are  performed  correctly.  Table  9  shews  that  Cat  IV  TCs  performed  at 
70%  the  level  of  Cat  I&II  TCs  cai  this  hi^y  critical  set  of  ta^.  For 
boresi^iting  alone,  (refer  to  ^pendix  G) ,  Cat  IVs  correctly  bor^i^ted  to 
the  Armor  standard  only  45%  as  often  as  Cat  I&IIs. 

Performance  on  the  C^  Oonposite  is  shewn  in  Table  10.  An  ANOVA  found 
performance  to  vary  as  a  functi^ai  of  driver  mental  abili-^,  F(3,104)  =  2.92, 
p<.04.  Differences  by  TC  mental  ability  epproached  significance,  F(3,104)  = 
2.54,  p<.06.  Hie  (9-  Oenposite  assessed  the  crews  ability  to  engage  targets, 
eiccluding  gunnery  per  se.  Hte  <9  Oenposite  also  measured  the  crews  ability 
to  negotiate  battlefield  obstacles  and  to  decode  and  plot  m^  coordinates. 

Of  particular  interest  was  the  task  cluster  "Directing  Tank  throu^  Mine¬ 
field",  because  the  cluster  measured  performance  under  increased  cognitive 
load.  Recall  that  the  TC  had  to  direct  the  tank  threu^  the  minefield  vMle 
being  engaged  ty  an  AIGM.  Hie  task  cluster  (refer  to  Appaidix  G)  dicws  that 
Cat  IV  TCs  performed  at  75%  of  the  level  of  cat  I&II  and  IIIA  TCs. 

Table  10 

Field  Test  C^  Oemposite  by  Mental  Category  Grotps 


Mental  Category 

I&II 

IIIA 

IIIB 

IV 

TC 

.47 

.48 

.39 

.36 

Driver 

.49 

.38 

.45 

.36 

I^ative  to 
Cat  I&II  TCs 

100% 

102% 

83% 

76% 
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T^le  11  shows  the  performance  chi  tlie  C3citino  csatposite.  An  MWVa  fcwnd 
significant  differences  for  both  the  TC's  mental  ability,  F{3,104)  =  3.24, 
p<.03,  and  driver's  roa±al  ^ility,  F(3,104)  =  2.86,  p<.04.  It  ^  iaportant 
to  iwte  that  crews  with  C^t  IV  drivers  performed  poorly  csi  the  C?  and  C3ccino 
cccposites,  even  ttou^  the  tasks  more  direc±ly  assessed  TC  performance. 
B^se  finding  si^^st  that  Cat  IV  crewmen  have  a  general  deletericxis  effect 
CHI  crew  performance. 

Table  11 

Field  Test  Ccoao  Ocnposite  ty  Mental  Category  Gdx^js 


Mental  Category 

i&n 

niA 

IIIB 

IV 

TC 

.50 

.56 

.45 

.45 

Driver 

.55 

.44 

-50 

.46 

Relative  to 
Cat  I&II  DCs 

100% 

112% 

90% 

90% 

Performance  tiroes.  Performance  speed  was  collected  in  ®3dition  to 
acoaracy.  Table  12  shows  the  tire  to  occplete  a  fire  cainand  and  spot  r^xsrt 
iy  mental  category  for  the  TCS.  Neitter  of  tie  measures  yiel(ted  statistically 
significant  differences.  For  fire  ccxtsaands  *Aiic3i  meaanred  tie  raacber  of 
seconds  frcro  wten  a  tar^t  was  acquired  until  tie  TC  said  "cease  fire", 
F(3,113)  =  0.69,  p<.56.  For  tie  ^)ct  reports  ytddx  measured  the  isrrber  of 
seocHids  frcra  report  initiaticHi  until  the  TC  said  "c3ontimirg  missicDn", 

F(3,113)  =  0.44,  p<.73. 

These  events  ray  have  beai  too  loosely  ctefined  or  controlled  tx>  ha^  fomd 
reliable  tire  difference.  The  fire  cxnnand  times  ranged  fran  16  to  105 
seconds,  with  maiy  exceeding  one  minute.  Other  events,  e.g. ,  misfiring  of 
Hoffinan  ctevioes,  likely  aciled  error  to  these  m^aires.  Also,  more  cauticws 
crsis  may  have  s^rched  longer  for  tarots  before  seidiiq  the  spot  report. 

Tte  point  is  ttet  qpeed  differences  in  oa±at  my  actually  exist  as  a  functiai 
of  nental  ability,  but  tlat  tte  field  test  fire  cxsimand  and  sxjt  report  times 
may  lot  have  b^n  sensitive  oxiu^  to  detect  tl^a. 
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T&ble  12 


Fire  OcEsnand  and  ^sot  Rejiort  Tiroes  (secs)  by  TC  Mental  Category  Gnx^js 


TC  Mental  Category 

I&II 

niA 

IIIB 

IV 

Fire  OcEinands  32.9 

34.5 

37.2 

33.1 

Spot  I^»rts  78.6 

90.5 

93.2 

92.5 

A  fflore  stable  roeasure  of  ccntoat  r^acnse  tiroe  was  the  Total  Time  bo 
caqplete  the  S£9P  course.  In  the  cjperatias  ord^,  the  crews  were  instructed 
to  en^^  all  targets  encruntered,  but  to  to  tfie  release  point  as  gjickly 
as  possible.  Total  Tiroe  meagire  did  not  include  the  90  minutes  in  the 
ESA,  but  was  mea^med  from  vten  the  first  target  was  acquired  until  the  end  of 
course.  Table  13  s^xms  the  Total  Time  in  minutes  as  a  functicn  of  TC  and 
driver  mental  cate^ry.  Interestingly,  Total  Time  was  significant  for  TC 
roental  category,  F(3,90)  =  3.11,  p<.03,  but  not  for  driv^  maital  categcsY, 
F(3,90)  =  0.57,  p<.71.  Itese  findings  aaggest  that  Total  Time  was  more  of  a 
roeasure  of  C?  factors  ratha:  than  how  fast  the  driver  drove  the  course. 

Because  of  instrunentatitxi  prcblsas.  Total  Time  scores  were  osily  obtained  fixnj 
106  of  tte  120  crews. 

lable  13 

Total  Time  of  Field  Test  (in  minutes)  by  Maital  Category  Grci^js 


Mental  Category 

i&n: 

niA 

IHB 

rv 

TC 

36.6 

38.8 

40.0 

45.3 

Edver 

i*  ^ 

/ 

40.4 

38.1 

39.7 

Relative  to 
C^t  im  TCs 

100% 

94% 

91% 

81% 

2o 


Speed/Aocuracv  CScnposite.  A  more  caipr^iensive  assure  of  ccnisat  effec¬ 
tiveness  liian  eith^  speed  or  aocajracy  alone  ocnblnes  ^jeed  and  accuracy 
together.  Oaitat  models  such  as  JANUS  and  GSS/D  are  used  to  predict  battle- 
fi^d  success  based  on  ^seed  and  accuracy  data.  Plans  are  underway  for  the 
BSfflOC  Analysis  OcEmsand  (TRAC)  to  use  the  SIRP  data  in  these  cypes  of  cccbat 
iKxtels.  A  sinpler  approach  for  ccntoining  ^jeed  and  accuracy  is  to  calculate 
the  nuHtoer  of  task  dieters  correctly  performed  per  miiute,  i.e. ,  the  field 
test  'Toftal  Score  divided  by  Total  Time. 

Figure  1  the  field  test  ^aeecVAxuracy  CJcnposite  for  the  TC  maital 

catenary  grtx^as.  ^  ANCWA  revealed  signific=^nt  differaices  for  TCs,  F(3,90)  = 
5.02,  p<.003,  but  not  for  drivers,  F(3,90)  =  0.83,  p<.48.  t£he  ^>e^accuracy 
r^jlts  even  more  dramatically  ^low  teat  crews  wite  cat  I&H  and  Cat  ttta  tcs 
perform  eyiivalently  and  thett  there  is  a  slarp  drop  in  the  performance  of 
crews  with  Cat  IV  TCS. 
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Figure  1,  Field  test  ^eerj/Aocur^y  Cocpcsite  for  TC  aentel  cateygy  groims. 


Grid  <teviaticg.  errcrs.  Duri^  tee  SHS»  field  test,  thsr&  were  five 
iistances  in  teich  'PJs  wisie  re^iited  to  giv^  grid  oocodinates.  R:  r  of  tee 
ca^s  resyiired  tte  ’RT  to  iteiti^  tte  locati*^  of  targets  as  part  of 

CTot  reports.  Tte  fifth  instanoe  was  HP  at  tte  traffic  cscntrol  point 

tte  TC  to  gi%«  tte  ^rid  of  tteir  current  locatiai.  T^le  14  giv^  tte 
Bran  grid  teriaticn  errors  in  meters  for  tte  four  i^ital  cate^iy  of 

TC.  An  ^Nh  fcRBid  tte  differencra  to  be  signifirant,  F{3,104)  =  2.91,  p<.04. 


An  examination  of  the  freqiKncy  distributicn  of  tte  grid  deviaticxi  ecrors 
fourai  tte  errors  tailed  off  at  around  5000  meters,  with  several  extreme  scores 
b^Mid  5000,  e.g. ,  18000  meters.  The  deviaticxi  errors  that  exceeded  5000 
meters  were  set  to  5000  for  this  analysis,  tte  rati<xiale  being  that  tte 
extreme  scores  were  frctn  a  different  distribution  of  errors. 

Table  14 

Firid  Test  Grid  Deviaticsi  Errors  (in  meters)  by  TC  Maital  Cate^ry  Grcxis 


Martal  Category 

I&n 

niA 

niB 

IV 

TC 

736 

1044 

830 

1339 

Relative  to 
Cat  I&n  TCS 

100% 

70% 

82% 

55% 

The  data  stew  that  Cat  IV  TCS  maie  cxxjsiderably  greater  grid  deviation 
errors  than  tte  other  TCS.  ixirthermore,  tte  overall  magnitude  of  tte  errors, 
nearly  one  kilometer  <m  aver^,  su^sts  tankers  have  trouble  determining 
accurate  grid  coordinates.  Tte  magnitude  is  sataesuhat  understandable  con¬ 
sidering  that  the  TGs  were  estimating  tar^  locations  to  1600  meters  away. 
On  tte  otter  hand,  they  were  using  grid  m^js.  Tte  likely  additiai  of  a 
Etsition  Ifevigaticn  (F:^^AV)  system  as  port  of  tte  Ml  Block  H  modifications 
should  rediKJe  tte  si^  of  errors,  particularly  those  of  tte  TC*s  own  locatitai. 
Tte  ability  for  a  TC  to  locate  his  position  csi  a  ro^  will,  tewever,  remain 
critical,  no  matter  %hat  navi^ticsial  adds  are  added. 

SIM^ET  Test 

Tte  reaiLts  of  the  SIM®T  test  generally  reflect  the  same  jattoni  as  the 
firid  test.  The  m^iitude  of  differeices  between  mental  catei^ry  groups  were 
not,  tewever,  as  large  as  found  in  tte  field  t^t.  “teble  15  tte  m^m 

SM^ET  t^t  Total  Scores  for  TCS  and  drivers  by  mental  cate^ty.  Lite  tee 
fi^d  test,  an  ASC^  found  significant  differeices  for  tte  TCs,  F(3,104)  = 
3.72,  p<.02,  and  that  tte  main  effect  for  driver  mental  cate^ry  epproacted 
significance,  F(3,104)  =  2.32,  p<.08.  A  Newnan-Kails  post-tec  test  found  tte 
Cat  IV  TCs  to  be  lower  tean  otter  three  groups.  Tte  ckMitive  effects  of  crew 
iraital  ability  again  were  indicated  by  a  lack  of  an  interaction  betweei  TC  and 
drh^  mental  ability,  F(9,104)  =  .77,  p<.64. 
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Table  15 


SIMNET  Test  Total  Scores  by  Mental  Category  Grxxqps 


Mental  Category 

I&II 

IIIA 

IIIB 

IV 

TC 

.61 

(n=32) 

.59 

(n=27) 

.58 

(n=32) 

.53 

(n=29) 

Driver 

.62 

(n=32) 

.56 

(n=28) 

.57 

(n=30) 

.56 

(n=30) 

Relative  to 
Cat  I&II  TCs 

100% 

97% 

95% 

87% 

Task  cluster  ocaaoposites.  Table  16  shOT®  the  mean  values  for  the  SIMNET  C? 
Ocaftposite  by  mental  category.  Neither  tlie  TC,  F(3,104)  =  1.24,  p<.2S,  nor  the 
driver,  F(3,104)  =  .19,  p<.91,  main  effects  cpproadied  significance. 


Table  16 

SIMNET  C^  Qsiposite  Scores  by  Mental  Category  Groups 

I&II 

Ma  -al  Category 

IIIA  IIIB 

IV 

TC 

.45 

.49 

.51 

.45 

Driver 

.48 

.48 

CO 

• 

.45 

Relative  to 
Cat  I&II  TCs 

100% 

109% 

113% 

100% 

Ihe  SIMNET  Coarano  Ctonposite  is  shewn  in  Table  17.  Again  no  significant 
differences  were  found  for  either  TC  mental  category,  F(3,104)  =  1.04,  p<.38, 
or  driver  mental  category,  F(3,104)  =  1.99,  p<.12. 
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Table  17 


SIMNET  Ooramo  CJcatposite  Sc»res  by  ^iental  Category  Grxx^js 


Mental  Category 

« 

I&II 

IIIA 

IIIB 

IV 

TC 

.64 

.64 

.64 

.59 

Driver 

.66 

.59 

.62 

.63 

Relative  to 
Cat  I&II  TCs 

100% 

lOO^u 

100% 

92% 

Ihe  Call  For  Fire  Oenposites  means  are  shewn  in  Table  18.  An  A^JOVA 
revealed  a  significant  main  effect  for  TC  mental  c^ategory,  P(3,104)  =  4.45, 
p<.006,  but  not  for  driver  mental  category,  F(3,104)  =  .97,  p<.42. 

Table  18 

SIMNET  Call  For  Fire  Carposite  Scores  by  Mental  Category  Grotps 

Mental  Category 

I&II 

IIIA 

IIIB 

IV 

TC 

.87 

.81 

.65 

.72 

Driver 

.81 

.72 

.80 

.71 

Relative  to 
Cat  I&II  TCs 

100% 

93% 

75% 

83% 

An  examination  of  the  task  ci’jrster  scares  in  i^pendix  G  shows  that  the 
roost  soldiers  were  nearly  perfec±  in  their  call  for  fire  procedures  as  the 
overall  iiean  was  .94.  Ihe  big  discriminator  in  call  for  fire  was  v^ther  the 
soldier  could  call  for  fire  accurately  enou^  to  destrcy  the  target.  Table  19 
shews  the  Call  For  Fire  Accuracy  task  ky  roental  category  for  TCs.  Ihis  task 
assessed  the  effectiveness  of  the  call  for  fire  procedures,  i.e.,  viietber  the 
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target  was  destroyed  fcy  the  adji:sted  a2±illery  fire.  As  can  be  seen^  there 
are  large  differences  in  the  effectiveness  of  the  call  for  fire  between  the 
vppsr  and  lower  mental  category  qracps.  /^:pendis  G  also  shews  a  large 
difference  in  enccdiitg  and  decoding  grid  coordinates,  with  Cat  IV  TCs  pei> 
fonaing  at  42%  of  Cat  I&II  TCs. 

Table  19 

Call  For  Fire  Accuracy  ty  Mental  Category  Grot^js 


Mental  Category 


I&II 

IIIA 

IIIB 

IV 

TC 

.77 

.70 

.34 

.52 

Relative  to 
Cat  I&II  TCs 

100% 

91% 

44% 

67% 

Grid  deviati.cai  errors.  Table  20  shows  the  SIMNET  grid  der/iaticn  errors. 
The  differences  between  mental  categories  were  not  found  to  be  significant, 
F(3,116)  =  1.91,  p<.12.  As  was  found  in  the  field  test,  hewever.  Cat  IV  TC 
grid  deviation  errors  were  greatest. 

l^le  20 

SIMNET  Test  Grid  Deviation  Errors  (in  meters)  by  TC  Mental  Category  Groiqps 


Mental  Category 

I&II  IIIA  Ills  IV 


TC  954  914  894  1142 

I^ative  to 

Cat  I&II  TCs  100%  104%  107%  84% 


Effect  Size  Analyses 

A  major  recurring  quf^ticn  regarding  quality  accessions  concems  ti«j 
psrformare:e  on  Cat  IVs  relative  to  Cat  I  -  Ills.  The  following  analyses 
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cxaotpared  the  performance  of  Cat  IV  TCs  to  the  others  cai  the  principal  Field 
and  SIMNET  scores.  VJhils  the  intent  is  to  view  the  field  and  SIMNET  tests  as 
s^arate  tests,  a  Field  and  SIMNET  Octttoined  total  was  catputed  for  the 
remaining  analyses.  Uie  Field  and  SIMNET  Ccmbined  score  is  sinply  the  mean  of 
the  two  tests'  total  scores. 

Table  21 

TC  Effect  Sizes  for  Field  and  SIMNET  measures 


Measure 

Cat 

I-III 

(n=91) 

cat 

IV 

(n=29) 

Cat 

IV 

s.d. 

Effect 

Size 

Field  Test: 

Total  Score 

.50 

.43 

.10 

.73** 

Preccinbat  Ocmposite 

.49 

.37 

.20 

.59** 

Octtposite 

.44 

.36 

.19 

.46* 

Conmo  OcTposite 

.50 

.45 

.14 

.32 

SpeecVAccuracy 

Oonposite 

.25 

.18 

.07 

.93** 

SIMI.T^T  Test: 

Trial  Score 

,59 

.53 

.10 

.69** 

Ccxrposite 

48 

.45 

.16 

.20 

CanrG  Ccsrposiie 

.64 

.59 

.13 

.34 

Call  For  Fire 
Ocnposite 

.77 

.72 

.29 

.19 

Field  and  SIMI-®r 
Ooiibined 

.55 

.48 

.08 

.88** 

*p  <  *05  **p< 

.01 

In  an  effort  to  help  integrate  research  finding,  prcponents  of  meta- 
anal^is  ,  e.g. ,  Glass  (1977) ,  have  urged  researchers  to  r^xsrt  means  and 
standard  deviatioriS.  Fran  these  it  is  possible  to  ccsrpube  effect  size  vhich 
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reflects  the  inagnitucte  of  the  difference  between  groi^js  in  terms  of  standard 
deviation  units.  An  effect  size  of  l.O  is  generally  ccxTsidered  a  large  effect 
(CJohen,  1977) .  Table  21  shews  the  means  for  Cat  I  -  III  and  IVs,  the  standard 
deviaticr*  for  Cat  IVs,  and  the  effect  size  for  the  principal  measures.  The 
means  and  standard  deviations  shewn  in  the  table  have  been  rounded.  The 
significaiK^e  values  are  based  c»i  ind^jendent  groi^)  t-tests. 

The  effect  size  analyses  show  that  the  differences  between  Cat  I-III  and 
cat  IV  TCs  is  c^roxlroately  .7  standard  deviation  units  for  both  the  field  and 
SII®JBr  tests  and  apprcscimately  .9  standard  deviaticai  units  for  the  spaed/ac¬ 
curacy  cenposite  and  the  Field  and  SIMNET  Combined  score. 

Correlational  Analyses 

Table  22  shews  the  correlations  between  APST,  i.e. ,  the  score  used  to 
define  mented  category,  and  SERF  unit  performance  after  the  effects  of  unit 
differences  have  been  statistically  reaneved.  The  notion  here  is  that  overall 
differences  in  unit  performance  minimize  the  relationship  between  individual 
performance  and  mental  category.  For  exarple,  lower  mental  category  soldiers 
from  a  particularly  well  trained  unit  may  perform  better  than  the  hi^ier 
mental  category  soldiers  from  a  lesser  trained  unit.  Within  units,  iKwever, 
mental  ability  may  be  a  strong  predictor  of  performance. 

Analyses  of  SERF  performance  by  unit  (division)  found  fairly  large 
differences,  with  the  means  of  the  five  units  on  the  field  test  ranging  frem 
.57  to  .44  and  on  the  SIMNET  test  ranging  from  .54  to  .63.  Ifiiit  differences 
were  cxivaried  in  the  correlational  analyses  by  calculating  the  zero-order 
correlations  for  each  unit,  transforming  the  values  from  r  to  Zr.  and  then 
calculating  a  weighed  mean. 

Table  22 

(jorrelations  between  TC  and  Driver  APQT  and  SERF  Performance  after  Covarying 
IMit  Membership 


Field  Test 

SIMNET  Test 

Field  &  SIMNET 

(N  =  120) 

Ttotal 

Oombined 

TC  APQT 

AA** 

.44 

.27* 

.45** 

Driver  APST 

.18 

.23* 

.28** 

*p  <  .05  **p<  .01 

The  correlaticsTS  further  confirm  that  both  the  TC*s  and  driver's  mental 
ability  contribute  to  the  performance  cai  the  field  and  SIMNET  test.  Oorrela- 
ticai  were  also  ocsipited  between  SERF  performance  measures,  Skill  Qualificaticai 
Test  (SQT)  scores,  and  the  Recent  Training  metric  derivto  from  responses  cai 


the  training  background  questicainaire.  Ihese  are  shewn  in  Table  23.  The  SQT 
is  an  MDS-specific  paper  &  pencil  test  used  to  determine  ^idiether  soldiers  have 
developed  an^/or  are  maintedning  relevant  job  kncwledge  and  skills  for  each 
dd.ll  level. 

Table  23 

Correlation  matrix  of  SE5iP  jsrformance  measures,  AFQT,  SQ£,  and  Recent 
Training  Metric 


Field 
(N=120)  Total 

SIMNET 

Total 

Field/ 

SIMNET 

TC 

ATOT 

DVR 

AFSfT 

TC 

SQT 

DVR 

SCfT 

TC 

Tng 

DVR 

Thg 

Field  1.0 

.28** 

.82** 

.34** 

.17 

.34** 

.26** 

.10 

.13 

SIMNET 

1.0 

.79** 

.27** 

.20* 

.37** 

.14 

.19* 

.00 

Field/SIMNET 

1.0 

.38** 

.23** 

.44** 

.26** 

.18 

OC 

TC  APQfT 

1.0 

.02 

.51** 

.03 

.03 

.05 

DVR  AFQT 

1.0 

.00 

A  ■* 

.4t 

,P5 

.05 

TC  SCfT 

1.0 

-  •;:3 

.03 

.00 

DVR  SQT 

1.0 

.10 

.27** 

TC  Thg  Metric 

1.0 

.01 

DVR  Tng  Metric 

1.0 

*p  <  .05  **p<  .01 

Bie  correlaticn  aatrix  in  table  23  yields  no  real  surpris...  -elaticai- 
shi{s.  It  is  interesting  to  note  that  SQT  scores  do  correlate  mcuerately  hi^ 
with  the  SERF  tests,  particularly  for  the  DCs.  This  substantial  relaticaiship 
aAte  additicffial  credibility  to  the  SQT  test  as  being  a  valid  measure  of  job 
kncwledge  and  skills,  at  least  for  19K.  The  oorrelaticsi  between  SERF  and  SQT 
dK3Uld  probably  be  even  hi^ier  exc^Jt  that  some  TCs  scores  were  frero  the  ddll 
level  2  test  \^iile  others  wer.3  frem  the  dcill  level  3  test.  ^31  scores 
betv^en  skill  levels,  while  undoubtedly  correlated,  have  not  gjecifically  been 
standardized. 

Also  note  that  the  correlatirai  between  the  Field  test  and  SIMNET  test  was 
moderate  at  b^t.  "niis  reailt  is  not  that  surprising  since  caie-third  of  tte 
task  clusters  on  tl^  field  test  assessed  preccnirat  tasks  vhioh  were  not  tested 
on  tl^  SIMNET  test.  Ocawersely,  rearly  one-third  of  tte  SIMNET  tadc  clusters 
assessed  call  for  fire  and  encoding/decoding  >hich  not  tested  cai  the 


field  test.  Ihe  field  aiid  SIMNET  tests  were  designed  to  ccnplement  eacJi 
tfy  cx(vering  different  parts  of  the  dcmain  of  19K  tank  carewman  tasks.  Bia 
correlations  of  APQT  and  SQT  with  the  FielcVSIMNET  CJcnbined  score  were  hi 
than  with  the  separate  tests  further  supports  this  notion.  B/  definiticxi 
fiel(3/SIMNET  Ocaitoined  score  was  more  reliable  than  the  separate  tests  bee 
the  combined  test  was  twice  as  Icaig.  On  the  other  hand,  SIMNET  testing  i 
a  proven  methodology.  The  Fielc^/SIMNET  Ooitoined  score  was,  however,  used  as 
the  caritericHi  in  the  regression  analyses. 

Regression  Analyses 

A  series  of  multiple  regressicai  analyses  were  conduc±ed  to  estimate  the 
s^arate  and  collective  oentributiens  of  other  variables  in  predicting  SHIP 
perforroanco.  Again,  the  cndterlcn  variable  used  was  the  FielcJ/SIMNEr  Ocobined 
score.  Three  sets  of  predictors  were  used:  TC  and  driver  APQT,  TC  and  driver 
SQI,  and  tinit  meaibership.  Unit  meaibership  was  defined  by  four  dutmy  verifies 
that  were  constructed  to  r^resent  the  five  units.  Table  24  shews  the 
multiple  correlaticais  between  the  separatB  predictor  sets  and  the  FielcVSIMNET 
Oenbined  score. 

Table  24 

Multiple  OorrelaticaTs  between  Individual  Predictor  Sets  and  FielcJ/SIMNEr 
Cixnbined  Score 


Critericn:  Field/SIMNET  Ccanbined  Score 

Predictor  Sets 

Multiple  R 

Multiple  R? 

SQT  (TC  and  Driver) 

.51* 

.26* 

AIQT  (TC  and  Driver) 

.43* 

.19* 

l^iit  Membership 

.41* 

.16* 

*p  <  .001 

The  correlations  slKJWn  in  table  24  are  eguite  large.  'Qie  multiple 
r^resents  the  peioent  of  the  variance  on  the  Field  and  SIMNET  tests  vMch  yias 
acxxxtnbed  for  by  each  of  the  predictor  sets.  Therefore  19%  of  tite  SH^ 
variance  could  be  explained  by  the  AFXJT  scores  of  the  TC  and  ciriver.  Also,  TC 
and  ciriver  SQT  was  even  a  better  predictor  than  APCT-  ^Ihe  SQT  tests  were 
taken  by  soldiers  in  the  previews  12  mraths.  By  contrast,  the  mean  time  in 
service  for  the  TCs  was  11  years,  vhich  means  the  AFQfr  scores  were  citained  ll 
years  before.  Talcen  togetlor,  the  results  ^)eak  to  the  stability  and  1cm- 
gitudinal  predictive  valiciity  of  the  ASVAB.  Tlie  predictor  sets  were  tten 
coaibined  using  multiple  regressiai  techniqttes,  with  the  results  shewn  in  table 
25. 


Table  25 


Results  of  Multiple  Regressicsi  Analyses  Predicting  Fiel^SIMNET  Ccmbined  Score 


Ccitericai:  Field/SIMNET  Ccmbined  Score 

Predic:tor  Sets 

Moltiple  R 

Multiple  r2 

SQ£  &  KFQH 

.55* 

.30* 

9(3r,  AFQT  &  UNIT  MEMBERSHIP  .66* 

.44* 

*p  <  .0001 

Taken  together  SQT  and  APCfT  were  very  strcaig  predictors  of  Armor  perfor¬ 
mance,  as  measured  Ly  the  SFRP  field  and  SIMNBT  tests.  Ihe  two  predictor  sets 
aoccwnted  for  30%  of  the  criterion  variance.  Adding  unit  menbership  increased 
the  acocunted  variance  to  44%  vAiich  is  extremely  hi^.  ttoit  membership  is 
not,  however,  a  true  predictor  as  there  was  no  a  priori  way  of  identil^ing 
unit  performance  differences.  Ihat  44%  of  the  test  variance  was  accounted  for 
by  three  predictor  sets  does,  however,  suggest  that  the  SPRP  testing  was 
psychonetrically  sound. 

Analyses  were  also  ccnpleted  ocnparing  the  performance  of  TCS  and  drivers 
\iho  had  received  traditicsnal  hi^  school  d^lcmas  (87%  of  the  TCS)  to  those 
vho  had  passed  the  General  Education  Development  (GED)  test;  no  differences 
were  found  in  either  the  Field  or  SIMNET  tests. 

Soldier  Evaluation  of  Testing 

Following  the  SIMNET  testing,  the  soldiers  were  asked  to  provide  written 
ccnments  about  both  the  Field  and  SIMNET  tests,  including  both  good  and  bad 
points  for  each  test.  An  overall  positive  inpression  was  indicated  ty  85%  of 
the  soldios  for  the  field  test  and  93%  of  the  soldiers  for  the  SIMNET  test. 
For  the  field  test,  8%  were  neutral,  3%  were  generally  negative,  with  4%  no 
ccnroent.  For  the  SIMNET  test,  3%  were  neutral  with  4%  being  negative. 

Ihe  majority  of  tte  positive  ccnments  cxnoeming  the  field  test  described 
Ikw  beneficial  the  test  hai  been  for  training.  Ihe  soldiers  said  the  t^t 
clearly  displayed  hew  ccctoat  rea^  or  hew  urpr^ared  for  coEbat  they  were  at 
this  jarticular  tiirs.  Seme  menticaied  that  the  SERF  field  t^  was  the  best 
training  th^  had  ever  had,  even  better  than  that  received  at  the  National 
Training  center  (NTC) .  Realism  was  the  second  most  often  m^rticned  positive 
aspect.  Specifically,  the  soldiers  cited  tte  simulated  d^th  of  the  loaier  as 
creating  a  very  stressftil  oenbat  situation.  lie  soldiers  also  felt  that  the 
OPPC®  provided  for  r^ilistic  engaganents,  with  others  saying  that  tte  test  was 
%^1  thou^t  out  and  prepared. 
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Ihe  majority  of  the  negative  wcranents  said  the  field  test  should  have 
required  cross-cxwntry  nanaivers,  rather  than  the  staying  rai  gravel  roads. 
Regarding  this  point,  the  decisicm  was  made  to  ke^  the  course  on  the  gravel 
to  help  standardization,  i.e. ,  so  the  test  would  be  the  same  for  all  crews. 

the  test  beoi  <tesigned  so  the  tanks  went  off  the  road,  the  Kentucky  ^ring 
rains  would  have  created  havoc.  Other  negative  octiments  aiAiressed  eguipoent 
pxi^lens  such  as  ccuiaunication  problens  and  tanks  in  need  of  maintenance. 

BKse  ocranents  occurred  most  frequently  with  the  first  few  grctps,  after  vhich 
mc^  of  the  maintenance  problems  were  eliminated. 

Ihe  positive  cccments  for  SIMNET  overvhelmingly  mentioned  that  it  would  be 
great  to  incorporate  its  use  into  regular  training.  The  soldiers  thou^t  that 
everyone  shculd  have  the  opportunity  to  train  on  SIMNET  and  that  they  would 
like  to  have  the  opportunity  again.  A  good  porticxi  also  felt  that  the  SIMNET 
testing  was  very  realistic  and  afforded  mary  engagement  opportunities  that 
cc«ld  not  be  dene  in  the  field.  The  negative  ccranents  most  often  addressed 
the  general  weaknesses  in  the  SIMNET  system.  Differences  in  cadjat  driving 
and  problems  with  depth  perc^icn  were  menticxied  most  frequently. 

DISCUSSICN 

The  Armor  SFKP  test  results  OKisistently  demcaistrate  that  tank  crew 
effectiveness  is  influenced  by  the  mental  ability  of  the  crewman.  Differences 
in  performance  as  a  functicai  of  mental  ability  were  not  only  found  for  the 
overall  performance  measures,  tut  for  the  preoontoat,  C^,  ccmnunicaticns,  ran 
for  fire,  grid  coordinate  determination,  and  QTooding/deooding  tasks  as  well. 
Analyses  of  the  field  test  speed/accuracy  cerposite  shewed  that  crews  with  cat 
IV  TX:s  performed  at  67%  of  crews  with  Cat  I&II  TCs.  'Oie  results  also  found 
little  difference  between  the  perforraance  of  Cat  I&H  and  Cat  IHA  crewmen. 

The  results  also  clearly  shew  that  mental  ability  of  the  crewmen  affects 
the  collective  perfomanoe  of  tte  crew,  not  just  the  performance  of  individual 
tasks.  The  oorrelaticn  and  regressiai  analyses  showed  that  the  mental 
categories  of  both  the  TC  and  driver  were  related  to  crew  performance,  with  TC 
and  driver  AFtJT  scores  accounting  for  19%  of  the  test  variance.  The  effects 
of  mental  ability  for  the  TC  and  driver  were  also  found  to  be  additive,  i.e. , 
the  more  smart  crewmen  in  a  tank,  the  better  tte  perforroanoe  of  ti^  tarik.  The 
mental  category  of  tlte  driver  was  found  to  inflitence  crew  effectiveness  even 
thc«^  the  majority  of  the  tasks  directly  assessed  the  actict^  of  the  TC.  A 
pcssible  explanation  is  that  TCs  with  hi^  ability  crewmen  can  distribute 
respca^ibility,  have  more  confidence  in  tteir  crew's  oenpetenoe,  and  therefore 
can  better  concentrate  on  their  own  jcb. 

The  Riase  II  Armor  SERF  tests  demcxistrated  mental  ability  to  be  related  to 
tte  c2  performance  of  first-term  (drivers)  and  seccaid-term  (TOs)  soldiers. 

The  Ihase  I  Armor  SERF  test  slKwed  mental  ability  to  be  relatto  to  simulated 
tank  gunnery  perfornance  of  soldiers  during  initial-entry  training  (Graham, 
1989) .  Ihase  I  analyses  based  cn  a  Lanchester-type  oarbat-attritiOT  model 
indicated  cat  IV  soldiers  performed  at  73%  of  tte  level  of  Cat  I&H  soldiers. 
Taken  together,  tte  Ehase  I  &  II  Armor  SERF  tests  tove  (femcaTstrated  mental 
ability  effects  over  most  of  tte  dsnain  of  Armor  tasks.  FUrtteimore,  tl^  SHIP 
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jn^ults  are  ccsisistent  with  previous  research  tiat  links  maital  cfijility  and 
annor  perfonnaics. 

While  the  reailts  show  occsistent  effects  of  ajental  ability,  the  titility 
of  eilistirig  more  costly  (jiaility  soldiers  could  still  be  (jiesticsied.  At  the 
h^rt  of  the  isaie  is  the  (jiesticn  of  vhether  additicml  training  can  elimi¬ 
nate  mental  ability  differences.  Ihe  goal  of  Aiay  training  is  1x>  get  all 
soldiers  to  perform  to  a  set  of  standards.  In  theory,  this  e^sproach  is 
designed  to  eliminate  the  effects  of  individual  differences.  In  pr»:±ioe, 
training  is  often  structxired  to  pr^)are  a  unit  to  perform  well  at  an  t^xxming 
training  exercise,  e.g.  I^le  vm  or  MTC.  unit  l^ders  are  often  able  to 
it^Tti^  and  eliminate  individual  performance  deficiencies  for  these  training 
exercises  throu^i  additional  training  or  other  safeguards.  For  ecanple,  the 
unit  Tmcrt--Ar  gurmer's  jcb  is  to  esure  that  all  taiiks  are  correctly  boresi^rbed 
before  gunnery.  If  a  crew  cannot  boresi^it,  the  master  gunner  will  do  it.  In 
ccnhat,  however,  tmits  will  not  have  time  to  check  on  the  wsaker  crai^s.  If 
a  crew  cannot  ke^  tteir  tanik  bor^i^rted,  th^-  will  be  killed  or  disabled. 

•Ole  field  t^t  found  a  30%  difference  betw^n  Cat  I&II  and  Cat  IV  TCS* 
ability  to  prepare  the  tank  for  cccfcat.  If  ttese  tasks  are  not  correctly 
performed,  the  technological  edvanteges  of  tte  HI  tank  are  nullified.  Plais 
are  underway  to  place  additional  electrcmc  ecjiipnait  on  tte  taric  as  part  of 
the  Block  H  and  HE  mods,  e.g. ,  tte  Position  l&vigation  (POaiAV)  system,  the 
Oaranander's  Independart  thermal  Via#er  (cnv) ,  and  the  InterVehicular  Ihfonna- 
ticn  System  (IVES) .  Based  on  the  field  test  reailte,  it  is  rea^siable  to 
expect  that  the  new  e(j3iFn>aTt  will  chance  hi^>er  mental  ability  crews 
performance  more  than  loner  mental  ability  crewc.  Ihe  result  W3uld  be  even 
bigger  maital  ability  effects. 

modern  battlefield  will  be  dynamic  and  rife  with  uncertainty.  Airland 
Battle  doctrine  recxjgnizes  this  and  stresses  the  eaqiloitation  of  the  fluid 
battlefield.  To  so,  the  Arsy  needs  soldiers  are  rs^ourceful  and 
can  respond  (pidcly  to  changing  situaticxK.  Givsei  a  basic  <tefiniticn  of 
maital  ability  as  tte  ability  to  a&pt  to  novel  sitraticffs.  Airland  Battle 
gymess  is  predicated  cn  having  quality  soldiers  vhc  can  re^jcnd  to  tte 
<ynamic  battlefield,  take  oi  additional  responsibilities,  and  make  gsod 
decisicKis.  While  these  points  largely  ^pply  to  leaders,  exlistrf  armor 
crewm^  will  quickly  be  reejiired  to  take  on  leactership  re^poasibixities  soon 
after  occtoat  begiis.  After  the  first  day  of  battle,  units  will  be  reoon- 
sticuted.  Seme  TCs  will  thai  hpctme  platoon  lea^rs;  gunners,  loiters,  and 
drivers  will  becssne  TCS.  Hie  difference  betwe^  being  able  to  continue  tte 
battle  and  chaotic  tefeat  will  dqxnd  cn  tew  wen  the  soldiers  can  handle  the 
stress  and  take  the  new  respctsibilities. 

Hie  SERF  t^t  simalated  stre^ftil  centet  ocaiditicns  usii^  a  third  day  of 
tte  war  scenario.  Chews  were  flown  in,  givai  an  unfamiliar  unit  S3P  vhich 
tl^  hte  to  tyiicKLy  learn,  made  part  of  a  recofstituted  cr&n,  ani  given  a  tank 
in  need  of  maintenance.  Hircu^xsut  tte  field  and  SDHET  tests  tte  crews  «i- 
cxxmtered  uncertainty,  indvding  tte  hitecus  simlated  teath  of  a  crewman  and 
platoon  mesibers.  Hie  reailts  -  rou^ily  a  25%  difforteice  between  Cat  ISH  and 
Cat  IV  crews.  Givai  that  tte  Itoited  States  is  investing  $2.5  miHicai  with 
^ch  taiik  it  giws  an  Armor  crew,  a  25%  deerraent  in  performaioe  is  costly. 
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By  ccsrpariscsi,  tte  cost  of  recruitir^  and  rstaining  (jiality  soldiers  to  cijtain 
imxiTmim  w^pc^  s^tsn  effectiveiess  way  be  srall. 

Bte  cmtsalative  effects  of  aental  category  are  even  more  dranatic  when  tte 
sHiP  findings  are  ccaisidered  as  ooribat  mjltipliers.  Qisisider  ths  cujmjlative 
effects  of  tl^  perforaance  of  Cat  IV  cresrfmen.  Relative  to  tte  perfonnancs  of 
Cat  I&II  crewmai.  Cat  IVs  boresi^ited  at  45%,  hit  targets  at  73%  (Ihase  I) , 
performed  with  a  speed  of  81%,  effectively  called  for  fire  at  67%,  and 
r^xHted  accurate  grid  coordinates  at  55%.  Furthsreore,  ccobat  Idlers  will 
have  greater  ccgifiderxse  in  quality  crews,  vhich  will  facilitate  lie  erecuticn 
of  bold  (tecisive  actions.  Given  that  ccniaat  is  a  series  of  battles  in  which 
tl^e  tasks  mist  be  performed  over  airi  over,  tte  cunulative  effects  of  mental 
^ility  will  sutstantially  ir|ect  cxstoat  effectiveness.  Hic^^r  (j^ity 
soldiers  equate  to  hi^ier  enesry  attriticai  and  hi^^r  imit  survival. 
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APPENDIX  A 


EJOPACIS  men  AEMOR  AND  ENGINEER  BOARD'S  SHS* 
TEST  DESIST  PIAN 


CHAPTER  1 .  INTRODUCTION 


1 , 1  PURPOSE 


The  purpose  of  this  test  is  to  support  a  larger  U.S.  Army 
Training  and  Doctrine  Command  (TRADOC)  effort  linking  recruit 
characteristicii,  such  as  mental  aptitude  or  education  level,  to 
job  performance  and  unit  readiness .  TRADOC  and  Department  of  the 
Army  (DA)  will  use  the  data  frcrni  this  and  other  efforts  to  answer 
inquiries  from  Congress  as  part  of  the  Soldier  Performance 
Research  Project  (SPRP). 

1.2  BACKGROUND 


1.2.1  Department  of  Defense  (DOD)  developed  a  multitrack 
approach  to  support  the  Annual  Report  to  Congress  or  joint 
service  efforts  to  link  enlistment  standards  to  job  performance. 
As  a  portion  of  this  approach.  Deputy  Chief  of  Staff  Personnel 
(DCSPER)  tasked  TRADOC  to  take  the  lead,  with  Rand  Corpc>ration 
and  U.S.  Army  Research  Institute  (ARI).  A  meeting  at  TPADOC  on 
17  March  1983  with  representatives  from  Office,  Chief  of  Armor 
(OCOA),  U.S.  Army  Armor  Center  (USAARMC),  DCSPER,  Headquarters 
TRADOC,  Rand  Corporation,  and  the  other  TRADOC  centers  and 
schools  resulted  in  an  initial  tasking  message  to  the  USAARMC  on 
23  March  1988.  On  4  May  1988,  USAARMC  personnel,  including  Test 
and  Experimentation  Command  (TEXCOM)  Armor  and  Engineer  Board 
(ARENBD)  briefed  a  test  concept  at  TRADOC.  This  test  concept 
consisted  of  a  field  test,  a  survey,  a  unit  conduct-of-fire"^  (U- 
COFT)  trainer  test,  and  a  Simulation  Network  (SIMNET)  test.  In  a 
12  June  1988  message  to  MG  Tait  from  BG  Stroup,  TRADOC  tasked  the 
Armor  Center  to  conduct  the  field  and  SIMNET  test 

1.2.2  The  TRADOC  approved  field  and  SIMNET  tests  require  large 
numbers  of  Forces  Command  (FORSCOM)  personnel;  however,  FORSCOM 
support  could  not  be  obtained  in  time  to  allow  the  originally 
envisioned  September-October  1988  test  date.  This  resulted  in  an 
8-9  September  1988  meeting  at  TRADOC  to  determine  the  fate  of 
these  tests.  TRADOC  directed  that  these  tests  would  be  conducted 
in  the  March-May  1989  timeframe. 

1.2.3  The  recruit  characteristics  chosen  for  examination  are 
those  of  the  Soldier  Quality  (SQ)  Program  as  outlined  in  TRADOC 
PaMph3.et  601-i,  15  April  1988.  The  SQ  Program  is  the  syst«n 
proponents  use  to  justify  the  percentages  of  recruits  in  Armed 
Forces  Qualification  Test  (APQT)  categories,  needed  in  their 
accession  military  occupational  specialties  (MOS)  each  year. 

Since  1982,  Congress  has  been  closely  examitiing  recruiting 
command's  budget  in  comparison  with  the  Army's  recruiting 
successes,  and  has  repeatedly  asked  why  the  A.my  needs  to  recruit 
so  many  high-quality  soldiers  as  measured  by  SQ  Program  criteria. 
This  test  will  play  a  key  part  in  the  overall  TRADOC  study  in 
providing  a  rigorous  test  and  supporting  analysis  of  the 
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cognitive  skills  required  to  support  the  distribution  of  quality 
requirements . 

1.3  DSSCRIPTIOH  OF  THE  FIELD  AND  SIMHET  TESTS 

The  two  tests  approved  by  TRADOC,  the  field  test  and  the 
SIMNET  test,  will  examine  individual  tank  crews  as  an  indicator 
of  force  readiness.  To  accomplish  this,  tank  commanders  (TC)  and 
drivers  will  be  selected  for  testing  based  on  specified  mental 
categories  (AFQT  score  ranges).  The  remainder  of  the  tested 
cr'-,/,  the  gunners  and  loaders,  will  be  test  surrogates  assisting 
in  the  evaluation  of  the  TCs  and  drivers.  In  the  field  test, 
seven  events  will  evaluate  the  ability  of  the  TC  and  driver  to 
react  to  situations  they  are  expected  to  encounter  on  a  modern 
battlefield.  ■  The  field  test  stations  at  which  these  events  will 
occur  will  have  data  collectors  who  will  time  the  responses  and 
determine  if  the  crews  respond  correctly.  The  SIMKET  test  will 
contain  eight  distinct  situations  that  will  test  the  ability  of 
the  TC  and  driver  to  act  as  part  of  a  section  and  platoon,  as 
well  as  to -perform  crew  and  individual  tasks.  SIMNET  data 
collectors  will  monitor  communications  and  video  terminals  to 
watch  for  responses. 

1.4  CRITICAL  TEST  ISSDE 
1.4.1  ISSUE 

How  does  the  mental  category  of  the  tank  commander  and 
driver  affect  the  performance  of  a  tank  crew  in  combat  critical 
tasks? 


1.4.2  CRITERION 

None.  This  issue  is  investigative  in  nature. 

1.5  SCOPE  AND  TACTICAL  CONTEXT 

1.5.1  SCOPE 

The  ARENBD  Advanced  Technology  Research  Division  (ATRD)  at 

Fort  Knox,  Kentucky,  will  conduct  the  test.  The  test  will 
involve  120  crews  who  will  complete  both  the  field  and  SIMNET 
tests.  Analysis  of  test  results  will  be  performed  by  the  U.s. 
Army  Armor  School  (USAARMS).  A  joint  working  group  consisting  of 
representatives  from  the  Armor  School  and  ARI,  under  the  head  of 
OCOA,  will  write  the  report  in  the  American  Psychological. 
Association  format.  The  test  report  is  due  by  30  June  IS&9.  The 
test  is  due  to  begin  16  March  and  end  on  14  April  19£9. 
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1.5.2 


TACTICAL  COMTEXT 


The  doctrine  for  the  conduct  of  this  test  can  be  found  in  FM 
17-12-1,  FM  17-15,  FM  i7-19-2K,  FM  71-1,  FM  71-2,  FM  100-2-1,  FM 
21-3,  ARTEP  17-237-10-MTP,  TM  9-2350-255-10,  STP  17-19K1-SM,  STP 
17-19K24,  STP  21-1,  and  ARTEP  MTP  12-12-E.  This  test  will  be 
based  completely  upon  the  crews'  tactical  performance,  except  for 
entrance  and  exit  questionnaires-  This  test  will  use  opposing 
forces  (OPFOR)  to  support  tactical  situations. 

1.5.3  PILOT  TEST 

The  field  pilot  test  is  due  to  begin  9  March  1989.  The 
SIMNET  pilot  test  will  be  conducted  on  9  March  1989.  These  tests 
will  be  conducted  to  ensure  that  the  methodology  and  data 
collection  -  reduction,  and  analysis  plans  are  adequate.  Since 
the  personnel  acting  as  TC  and  driver  in  the  pilot  test  will  be 
part  of  the  test  directorate,  data  from  these  pilot  tests  will 
not  be  included  as  part  of  the  test  analysis. 

1.5.4  TEST  IKCIDENT  REPORT'S 

Test  incident  reports  (TIR)  will  be  completed  in  accordance 
with  Army  Materiel  Command  (AMC)  Regulation  70-13.  TIRs  will  be 
completed  by  the  test  officer  and  suramarized  for  inclusion  in  the 
test  report. 

1.5.5  SAFETY 

As  only  fielded  Army  materiel  and  established  doctrine  will 
be  used  in  this  test.,  no  test  specific  safety  release  should  be 
required.  However,  this  document  will  be  reviewed  by  the  TRADOC 
safety  office  which  will  make  the  final  determination  on  whether 
or  not  a  safety  release  is  required.  A  standard  safety  briefing 
will  be  administered  to  all  test  participants,  OPFOR,  and  data 
collectors  prior  to  test  initiation. 

1.5.6  TEST  LIMITATIONS 

Due  to  large  sample  size  and  the  highly  controlled  structure 
of  the  tactical  situations,  test  limitations  should  be  minimized. 
The  only  extraneous  variables  that  could  cause  concern  are  those 
of  training  variation  levels  among  test  participants  and  weather 
conditions  (field  test  only).  However,  since  only  Ml -qualified 
soldiers. (MOS  19K)  will  participate  in  the  test  and  a  uniform 
cross  section  of  soldiers  frcxn  various  mental  categories  will  be 
taken  from  every  sampled  unit,  training  variations  from  unit  to 
unit  should  not  present  a  significant  problem. 
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CHAPTER  2.  TEST  DESIGM  SUMMARY 


2.1  TEST  CONDITIONS 

2.1.1  FACTORS  AND  CONDITIONS 

2. 1.1.1  Test  Variables  and  Tabulation  of  Independent.  Variables, 
a.  Test  Variables. 


DEPENDENT  INDEPENDENT 

VARIABLES  VARIABLES 


Type  of  Tactical  Response 


Tank  Commander  (TC) 
Mental  Category 


Time  of  Tactical  Response 


Driver  Mental 
Category 


EXTRANEOUS 

VARIABLES 


Weather 


Training 


Note:  Weather  is  an  extraneous  variable  for  the  field  test  phase 
only. 

b.  Tabulation  of  Independent  Variables. 

VARIABLES _ CONDITION  (QUANTITY) _ TREATMENT 


TC  Mental  Category  Systematically  Varied  (28)  4  Categories 

Driver  Mental  Category  Systematically  Varied  (28)  4  Categories 
2.1.2  EVENTS 

2. 1.2.1  -Crew  Selection.  OCOA  will  complete  a  by-name  selection 
and  coordination  of  240  test  participants  from  four  FCRSCOM 
posts.  OCOA  will  be  assisted  by  ARI  and  ARENBD  in  this  task. 

This  selection  process  will  minimize  the  effects  of  training, 
rank,  and  experience  on  the  test  outcome. 

2. 1*2. 2  Pre-test  Events.  The  field  test  officer  will  conduct  a 
pilot  field  test.  Four  crews  will  completely  negotiate  th." 
course.  The  SIHNET  test  officer  will  conduct  a  one  day  pilot 
test  during  which  four  crews  will  complete  the  SIMNET  phase. 

These  pilot  tests  will  exercise  data  collecti.on,  reduction,  and 
analysis  to  ensure  data  gathering,  handling,  and  reduction 
methods  are  adequate. 

2. 1.2. 3  Operational  Field  Test  The  field  test  will  test  J  20  m3 
TCs  and  120  drivers  (MOS  19K).  Test  surrogates  will  act  as 
loaders  and  gunners  at  the  seven  predetermined  test  stations. 

These  stations  will  present  the  crews  with  realistic,  tactical 
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problems  and  will  test  the  appropriateness  and  timeliness  of 
their  responses.  The  test  will  be  run  during  daylight  hours  in  a 
non-nuclear,  biological,  and  chemical  (NRC)  environment.  The 
tank's  hatches  will  be  in  the  full-open  position. 

2. 1.2.4  Operational  SIMHET  Test.  The  same  TCs  and  drivers 
paired  in  the  field  test  will  crew  a  SIMNST  Ml  simulator  with 
loader  and  gunner  surrogates.  The  crew,  performing  as  one  of  the 
tanks  of  a  tank  platoon,  will  be  evaluated  on  the  appropriateness 
and  timeliness  of  their  responses  in  eight  tactical  situations. 

2.2  DATA  REQUIREMEHTS 

See  appendix  Band  chapter  3. 

2.3  DATA  SAMPLING 

2.3.1  TYPES  OF  DATA 

Field  test  data  will  consist  of  demographic,  audio 
recordings,  and  objective  crew  performance  data.  The  SIMNET  test 
data  will  include  computer  video  and  audio  records,  in  addition 
to  objective  crew  performance  data. 

2.3.2  DATA  COLLECTION 

2. 3. 2.1  Demographic  and  previous  training  questionnaires  will  be 
completed  by  test  subjects. 

2. 3. 2. 2  The  primari'  measures  of  performance  are  outlined  below: 

a.  Tactical  response  will  be  measured  in  accordance  with 
task  performance  measures  outlined  in  FM  17-12-1,  FM  17-15,  FM 
17-19-2K,  FM  71-1,  FM  71-2,  and  FM  100-2-1,  FM  21-3,  STP  21-1- 
SMCT,.  STP  17-19Ki-SM,  STP  .  17-1 9K24-SM-TG,  ARTEP  1 7-2 3 7-1 0-MTP , 
and  the  Armor  School  Tank  Platoon  SOP,  which  the  test  officer 
will  provide  to  the  soldiers  prior  to  the  test. 

b.  The  time  it  takes  to  complete  certain  tactical  responses 
will  be  recorded. 

2. 3.2. 3  Data  collectors  and  test  surrogate  crewmembers,  vho  are 
members  of  the  test  directorate  assigned  to  aid  data  collection 
and  scenario  development,  will  complete  data  collection  forms  and 
checklists.  Data  will  be  extracted  from  intercom  and  radio 
communication,  and  feeder  checklists  filled  put  by  evaluators. 
Evaluators  will  c-onsist  of  hidden  evaluators  along  the  field  test- 
course,  surrogates  in  the  tanks,  OPFOR,  and  control  personnel 
(Military  Police)  who  are  part  of  the  problem  play.  During  the 
SIMNET  test,  comput.  video  and  audio  records  will  be  available 
to  corroborate  the  checklists. 
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2. 3. 2. 4  Data  collection  forms  will  address  the  appropriateness 
of  responses. 

2. 3. 2. 5  Time  of  responses  will  be  available  from  dota  collection 
forms.  Accuracy  will  be  within  +  1  second. 

2.3.3  DATA  REDUCTION  AND  ANALYSIS 
« 

2. 3. 3.1  Information  from  the  data  collection  forms,  data 
reduction  forms,  and  questionnaires  will  be  entered  in  a  computer 
for  storage,  editing,  sorting,  and  eventual  analysis  for  the  test 
report.  The  USAARMC  analysis  team  will  be  responsible  for  the 
analysis  of . this  data.  The  test  report  will  be  written  by  ARI 
and  USAARMS  and  delivered  to  HQ  TRADOC  no  later  than  26  May  1989. 

2. 3. 3. 2  Audio  tapes  of  radio  and  intercom  voice  transmissions 
will  be  used  to  corroborate  manual  data  collection  forms. 

2. 3. 3. 3  Computer  records  of  SIMNET  trials  will  be  used  to 
corroborate  manual  data  collection  forms,  where  possible. 

2.3.4  SUMMARY  OF  ANALYSIS  PLAN 

2. 3.4.1  Analyses .  Analyses  will  include  determining  response 
coefficients  for  measures  of  effectiveness,  using  linear 
regression  techniques,  based  on  variation  in  mental  category. 

The  primary  techniques  will  be  analysis  of  variance  (ANOVA), 
multivariate  regression  analysis,  and  correlational  techniques 
using  demographic  predictors  and  variance  of  mental  category. 
Differences  among  these  populations  will  be  reported  for  the 
following  areas  of  interest: 


a.  Percent  of  correct  responses. 


b.  Percent  of  response  time  difference. 


c.  Accuracy  of  distance  estimation. 

2. 3. 4. 2  For«  of  Data  Presentation. 

a.  Data  will  be  presented  in  tabular  and  graphic  format. 
Data  will  be  presented  so  that  individual  tank  combat 
effectiveness  is  readily  apparent. 


b.  Audio  tapes  will  be  retained  by  ARENBD  and  made 
available  for  two  years  after  publication  of  the  test  report. 


C31APTER  3.  TEST  DETAILS 


3.1  TC  AND  DRIVER  SELECTION 

3.1.1  OBJECTIVE 

The  objective  of  the  TC  and  driver  selection  method 

outlined  below  is  to  minimize  the  effects  of  prior  training, 
rank,  and  experience  variables  on  test  outcome. 

3.1.2  METHOD 

3. 1.2.1  The  test  factor  around  which  the  test  is  constructed  is 
soldier  mental  category.  Soldiers  will  be  sorted  by  mental 
category  according  to  aptitude  test  scores  taken  from  tests  prior 
to  induction.  Based  on  these  tests,  the  potential  recruits  are 
placed  in  five  broad  categories.  The  lower  the  category  number, 
the  greater  the  probability  of  the  recruit's  success  in  training. 
Mental  categories  I  and  II  contain  the  top  35  percent  of  the 
scores?  Ilia  the  next  14  percent,  Illb  the  next  15  percent,  and 
IV  and  V  the  bottom  30  percent.  This  test  examines  performance 
according  to  two  factors,  TC  mental  category  and  driver  mental 
category  (see  figure  3-1).  The  test  design  is  a  two-way  ANOVA 
design.  The  overall  design  is  a  4  by  4  table  with  TC  mental 
category  on  one  axis  and  driver  mental  category  on  the  other 
axis.  There  are  seven  crews  (i.e.,  one  crew  equals  one  TC  and 
driver)  within  each  of  the  16  cells  in  the  table  which  means 
there  are  seven  TCs  and  seven  drivers  represented  within  each 
cell.  In  order  to  keep  the  test  design  counterbalanced  across 
the  factors  of  mental  category,  all  selections  of  personnel  will 
be  in  equal  numbers  across  the  four  mental  categories  of  the  TC 
and  driver.  Within  each  of  the  four  mental  categories,  28 
personnel  will  be  chosen.  This  yields  a  total  of  112  TCs  and 
another  112  drivers  who  will  be  active  participants  in  this  test. 
To  ensure  the  112  minimum  is  achieved  120  of  each  will  be 
obtained  in  the  event  an  active  player  is  not  able  to  complete 
the  test  for  whatever  reason. 

3. 1.2. 2  Since  each  battalion  has  specific  unit  training 
experience  that  could  influence  the  design,  all  selections  will 
be  made  with  regard  to  battalions.  This  means  that  an  equal 
sample  of  mental  categories  are  drawn  f ro  i  each  battalion. 
Therefore,  block  selections  will  be  made  within  a  battalion  and 
as  much  as  possible,  there  will  be  equal  representation  frcm  each 
battalion. 


3. 1.2. 3  Block  selections  will  be  counterbalanced  throughout  the 
design  so  that  (in  the  case  of  TCs)  no  one  mental  category  cell 
has  more  E5s  or  more  E6s  than  other  cells. 


Tank  Coraniandar  Mantal  Catapory 


3. 1.2. 4  VHien  selecting  the  E5  and  E6  TCs  from  the  final 
distribution,  it  is  important  that  individual  ceils  be 
counterbalanced  throughout  the  16-cell  matrix.  For  example,  if 
there  are  80  E6  TCs  and  32  E5  TCs  (based  on  the  previous 
conditions),  then  the  ideal  individual  cell  ratio  would  be  five 
E6s  to  two  E5s  balanced  across  the  four  mental  categories.  The 
final  ratio  is  dependent  on  the  overall  distribution  available 
from  the  units. 

3.2  PILOT  TEST 

3.2.1  OBJECTIVE 

The  objective  of  the  pilot  test  is  to  verify  that  the 
data  monitoring  systems  are  functioning  and  to  exercise  test 
control  organization  to  identify  problems  in  data  collection 
training,  data  collection  methods,  and  test  directorate 
coordination. 

3.2.2  METHOD 

3. 2. 2.1  Field  Test.  After  a  three  day  train-up  and  thorough 
reconnaissance  of  the  test  course  by  the  evaluators  and  surrogate 
personnel,  a  full-up  rehearsal  will  be  held.  The  test  course 
will  be  run  approximately  30  times,  with  the  evaluators  and 
surrogates  examining  the  evaluation  sites  along  the  course  from 
both  the  location  of  the  vehicles  and  location  of  evaluators  at 
each  station.  A  major  objective  of  this  rehearsal  period  will  be 
to  ensure  that  surrogate  personnel  can  provide  consistent, 
uniform  responses  throughout  the  tests.  Without  this  consistent 
performance,  the  operational  test  results,  especially  early  in 
the  test  period,  will  not  be  comparable.  After  this  rehearsal, 
four  vehicles  crewed  by  test  directorate  personnel  (from  the 
SIMNET  test)  with  evaluators  in  place  will  negotiate  the  entire 
course  to  run  a  final  check  of  test  timing,  test  control,  and 
evaluation  organization.  This  will,  in  effect,  test  the  course 
set-up. 


3. 2. 2. 2  SiMMfcT  Test.  The  pilot  test  will  last  one  day.  Four 
tank  crews  will  ccxnplete  SIMNET  testing  to  ensure  that  control 
concepts  are  adequate  for  the  operational  test  phase. 

3.2.3  DATA  REQUIRED 
■See  Table  3-1. 

3.2.4  DATA  REDUCTION  AND  ANALYSIS 

Problems  %rill  be  analyzed  to  determine  any  adverse 
effects  on  the  test  procedures  and  to  identify  corrective  actions 
required  before  the  record  test  starts.  Scoring  and  time  data 
will  be  examined  to  determine  if  information  obtained  is  adequate 
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for  analysis.  The  sample  data  collected  will  be  analyzed  to 
ensure  it  will  answer  the  test  issue.  Since  pilot  test  subjects 
are  not  drawn  according  to  the  procedures  in  paragraph  3.1,  pilot 
test  data  will  not  be  used  in  the  test  report.  When  all  problems 
have  been  corrected,  the  operational  test  will  begin. 

TABLE  3-1.  Pilot  Test 


Data  Description 

Data  • 
No. 

Data  Items 

Accuracy 

Source 

Data 

Collection 

Fora 

1 

Adequacy  of  evaluator 
and  surrogate  training 

Finding 

Test 

directorate 

Test  officer's 
logbook 

2 

Adequacy  of  operational 
performance  methodology 

Finding 

Test 

directorate 

Test  officer's 
logbook 

3 

Adequacy  of  supporting 
instrumentation 

Finding 

Test 

directorate 

Test  officer's 
logbook 

4 

Adequacy  of  the  number 
of  data  col.  jrs 

Finding 

Test 

directorate 

Test  officer's 
logbook 

5 

Adequacy  of  the 
locations  of  data 
collectors 

Finding 

Test 

directorate 

Test  officer's 
logbook 

6 

Adequacy  of  accuracy 
in  completing  data 
collection  forms 

Finding 

Test 

directorate 

Test  officer's 
logbook 

7 

Adequacy  of  n>amber  of 
data  reducers 

Finding 

Test 

directorate 

Test  off icer ' s 
logbook 

8 

Adequacy  of  question¬ 
naire  administration 

Finding 

Test 

directorate 

Test  officer's 
logbook 

9 

Adequacy  of  test  site 
location 

Finding 

Test 

directorate 

Test  officer's 
logbook 

10 

Adequacy  of  test 
ccssmunication  network 

Finding 

Test 

directorate! 

Test  officer's 
logbook 

11 

Adequacy  of  support 
vehicles 

^  ,  .  .  .  - 

Finding 

Test 

directorate 

Test  officer's 
logbook 

1 
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TABLE  3-1.  Pilot  Test 


Data  Description 

Data 

No. 

Data  Items 

Accuracy 

Source 

Data 

Collection 

Form 

12 

Adequacy  of  safety  con¬ 
siderations  and  control 

Finding 

Test 

directorate 

Test  officer's 
logbook 

13 

Adequacy  of  automatic 
data  processing 
equipment 

j  Finding 

Test 

directorate 

Test  officer's 
logbook 

14 

Adequacy  of  analytical 
procedures 

Finding 

Test 

directorate 

Test  officer's 
logbook 

15 

Adequacy  of  operations 
security 

Finding 

Test 

directorate 

Test  officer's 
logbook 

16 

Adequacy  of  maintenance 
support 

Finding 

Test 

directorate 

Test  officer's 
logbook 

3.3  OPERATIOMAL  PERFORMANCE 

3.3.1  ISSUE  AND  CRITERION 

3. 3. 1.1  Issue.  Does  the  mental  category  of  the  tank  commander 
and  driver  affect  the  performance  of  a  tank  crew  in  combat 
critical  tasks? 

3. 3. 1.2  Criterion.  None.  This  issue  is  investigative  in 
natur-o: . 

3.3.2  METHOD 

This  test  will  involve  112  Ml  tank  crews  encountering 
simulated  combat  critical  crew  task  situations.  The  tank 
cceiroanders *  and  drivers*  reactions  to  these  tactical  situations 
will  be  evaluated.  The  gunners  and  loaders  will  be  test 
surrogates  who  will  assist  in  developing  the  test  scenarios  and 
serve  as  data  collectors  and  evaluators. 
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3. 3.2.1  Field  Test  Events. 


a.  Station  1 — Brigade  Support  Area  (BSA).  This  station 
will  be  a  tactical  station  which  will  replicate,  as  closely  as 
possible,  a  portion  of  a  brigade  support  area  (BSA)  in  a  combat 
situation.  The  crewmembers  will  meet  for  the  first  time  and  be 
told  to  prepare  an  Ml  tank  for  combat.  The  TC  will  be  given  the 
mission  of  taking  the  tank  forward  to  a  battalion  currently  in 
contact.  The  tank  will  require  ammunition  upload,  refueling, 
preventive  maintenance  checks  and  services  (PMCS),  and  prepare- 
to-fire  checks.  There  will  be  four  induced  faults  in  the  vehicle 
that  the  TC  will  have  to  find  and  correct.  In  addition,  the  TC, 
will  have  to  assist  the  gunner  in  preparing  his  station.  The  TC 
will  be  required  to  conduct  communications  checks,  enter  a  radio 
net,  post  an  overlay,  and  review  his  orders  with  the  crew.  As 
driven  by  the  operations  order,  the  scenario  will  require  that 
the  time  in  the  BSA  is  approximately  two  hours.  The  TC  will  be 
given  a  start  time  at  which  he  must  leave  the  BSA. 

b.  Station  2 — Surprise  Engagesent  with  Disabled  T-72 
and  T-72  in  Overwatch.  At  a  designated  point  in  the  road,  the 
loader  (a  test  surrogate)  will  identify  two  tanks  at  about  1,200 
meters;  one  in  overwatch  with  a  field  of  fire  covering  the  course 
road,  and  the  other  with  a  crew  working  on  it,  representing  an 
obviously  disabled  vehicle.  Tb-  time  from  the  loader  identifying 
the  targets  until  the  TC  coramai  s  "GUNNER — CEASE  FIRE"  will  be 
recorded.  The  TC  should  lay  the  main  gun  on  the  overwatch  tank 
(most  dangerous  target  as  the  other  tank  is  obviously  disabled 
and  the  tank  crew  is  dismounted)  and  give  proper  fire  commands 
for  the  engagement.  When  the  first  T-72  is  engaged,  it  will  give 
a  visual  signature  that  it  has  been  hit.  The  crew  should  then 
engage  the  second  T-72.  The  second  T-72  will  give  an  indication 
of  having  been  hit  after  the  first  round  is  fired,  and  its  crew 
evacuates  the  vehicle  and  runs  into  the  woods.  The  driver  during 
this  time  should  turn  the  frontal  armor  toward  the  targets  if  the 
terrain  permits.  The  TC  should  engage  both  crews  with  his 
machine  gun.  The  TC  should  then  report  the  action  to  his  higher 
headquarters  (simulated  hy  the  test  directorate)  giving  a  correct 
location,  and  should  direct  his  crew  to  assume  a  battlecarry 
posture  with  SABOT  loaded. 

c.  Station  3 — ^Antitank  Guided  Hissile  CATCM)  Aid^sh  in 
Hinefield.  The  TC  must  have  correctly  located  the  minefield  {a 
friendly  family  of  scatterable  mines  CfaSCAMI  minefield  from 
previous  action)  frcxn  the  overlay  he  was  given  at  Station  1,  BSA- 
The  TC  should  direct  the  driver  to  a  cleared  and  marked  lane 
through  the  minefield  and  control  the  driver's  progress  through 
it.  As  the  tank  reaches  a  point  approximately  one-third  of  the 
way  through  the  minefield,  it  is  engaged  by  an  ATGM  frcsa  a 
partially  concealed  vehicle  approximately  1,500-2,000  meters  ’.o 
the  direct  front.  The  gunner  will  acquire  the  ATGM  blast  and 
alert  the  TC,  who  should  immediately  issue  a  fire  command  against 
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the  OPFOR  vehicle.  The  TC  should  then  direct  the  driver  to  move 
forward  rapidly  out  of  danger  while  firing  at  the  OPFOR  vehicle 
with  the  main  gun  and/or  TC's  machine  gun.  The  gunner  will 
continue  to  engage  until  the  TC  determines  the  target  is 
destroyed.  In  another  possible  solution  to  the  situation,  the  TC 
could  direct  the  driver  to  move  backward  rapidly,  activating 
vehicle  smoke.  The  TC  should  then  engage  the  target  using 
thermal  sights  until  it  is  destroyed.  Both  the  time  to  issue  the 
fire  command  and  the  time  it  takes  to  pass  through  the  minefield 
will  be  timed.  The  TC  should  then  direct  the  proper  battlecarry 
posture  {SABOT)  and  submit  a  correct  report.  There  is  more  than 
one  correct  solution  in  this  situation. 

d.  Station  4 — Meeting  Engagenent  %d.th  Stragglers 

—  Loader  Killed.  At  this  station,  the  TC  will  acquire  three 
enemy  soldiers  at  approximately  40  meters  about  the  same  time  the 
enemy  soldiers  open  fire  on  the  hank  with  automatic  rifle  fire. 
The  loader  is  killed.  The  TC  will  engage  the  enemy  with  the  coax 
machine  gun  or  his  machine  gun,  or  direct  the  gunner  to  engage 
the  enemy  with  the  coax  machine  gun.  The  TC  must  check  the 
loader  and  determine  him  to  be  dead  (the  loader  will  have  props 
to  make  his  death  appear  convincing) .  The  TC  should  submit  a 
correct  report  to  his  higher  headquarters  and  request 
instructions.  He  will  be  told  to  leave  the  loader  by  the  side  of 
the  road,  that  he  will  be  picked  up  a  short  time  later.  The  TC, 
gunner,  and  driver  should  then  evacuate  the  loader  to  the  side  of 
the  trail,  and  set  the  tank  for  operation  in  a  three-man  crew 
configuration  and  proceed. 

e.  Station  5 — Military  Police  Traffic  Control  Point 
(TCP).  As  the  tank  approaches  the  traffic  control  point  (TCP), 
the  TC  should  recognize  the  TCP  as  friendly  military  police 
(MPs).  The  TC  will  stop  the  tank,  and  the  MP  will  check  the  TC’s 
navigation.  The  TC  will  then  proceed,  according  to  the  HP's 
directions,  toward  the  correct  location. 

f.  Station  6 — Meeting  Engag»ent  with  T-72  and  Infantry 
Fighting  Vehicle  (BMP)  at  Short  Range.  A  T-72  leading  a  BMP  will 
appear  heading  the  c^jposite  way  along  the  route  of  the  tank  at 
short  range  (under  500  meters).  This  engagement  will  be 
conducted  in  a  three-man  crew  configuration.  As  soon  as  the  TC 
acquires  the  T-72  he  should  lay  the  main  gun,  announce  "ON  THE 
WAY”,  and  fire.  After  the  first  round  is  fired,  there  %#ill  be  no 
indication  that  the  target  has  been  hit-  The  TC  must  reengage 
the  T-72.  After  the  second  round  is  fired,  a  hit-indication  will 
occur,  destroying  the  T-72.  The  TC  must  then  engage  the  BMP  as 
the  BMP  unmasks  from  behind  the  T-72.  The  BMP  will  be  destroyed 
Oil  the  first  round.  The  TC  should  then  direct  the  correct 
battlecarry  posture  (SABOT)  and  submit  a  correct  report  of  the 
action. 


g.  Station  7 — Automatic  Weapons  Ambush:  TC  and  Gunner 
Killed.  A  closfe  range  (100  meters)  automatic  weapons  cimbush  will 
occur  in  which  the  TC  is  immediately  killed  and  the  loader 
(formerly  the  gunner)  is  able  to  communicate  the  fact  that  the  TC 
is  dead,  and  he  has  been  hit  and  is  losing  consciousness.  At 
thi*s  point,  the  driver,  under  his  own  initiative,  must  move  the 
tank  out  of  the  kill  zone,  determine  crew  status,  submit  a  report 
giving  vehicle  location,  and  report  casualties.  The  driver  will 
be  directed  to  proceed.  He  will  be  stopped  at  the  end  of  the 
lane  (a  short  time  later)  by  controllers.  He  should  then 
correctly  identify  his  unit,  mission,  and  det  rmine  his  location. 
At  this  point,  the  crew  will  be  taken  to  a  deoriefing  area  where 
each  of  the  stations  will  be  discussed  with  them. 

3. 3. 2. 2  SIHNET  Test  Events. 

a.  Event  1-  Prior  to  the  SIMNET  test,  each  soldier 
will  receive  a  three  hour  feimiliarization  on  the  SIMNET  system. 
The  TC  will  receive  an  order  and  enter  a  platoon  radio  net.  The 
crew  will  then  operate  as  part  of  a  tank  platoon  during  a 
tactical  road  march.  The  TC  should  properly  supervise  the 
positions  of  the  tank  during  movement  and  short  halts.  At  the 
direction  of  the  platoon  leader,  the  platoon  will  assume  a  wedge 
formation.  The  tank  must  move  tactically  as  the  wingraan  for  the 
platoon  sergeant  (PSG).  When  told,  the  crew  should  prefer ly 
execute  an  a,‘'tion  drill  by  orienting  the  main  gun  in  the  proper 
direction  and  maintaining  movement,  orientation,  and  position. 
Shortly  thereafter,  the  tank  will  be  required  to  perform  an  air 
attack  drill.  The  TC  should  issue  a  proper  fire  command.  The  TC 
will  be  asked  by  the  PSG  to  correctly  encode  the  platoon's 
location,  which  he  must  do  correctly. 

b.  Event  2.  The  platoon  formation  will  cross  the  line 
of  departure  (LD)  and  encounter  a  bridge.  The  TC  should  direct 
the  driver  across  che  bridge.  The  TC  is  then  requested  to  encode 
the  location  of  the  bridge. 

c.  Event  3.  The  platoon  will  conduct  a  s^eting 
engagement  with  an  enemy  tank  platoon.  The  PSG  will  acquire  the 
targets,  direct  a  contact  drill,  and  ask  the  TC  to  issue  a 
contact  report.  The  tank  should  then  use  proper  engagement 
priorities.  When  all  eneny  tanks  have  been  destroyed,  the 
friendly  platoon  will  resume  movement;  during  which  execution  of 
section  formations  and  drills  will  be  evaluated. 

d.  Event  4.  The  platoon  will  ^  attcfcked  by 
helicopters.  During  the  attack,  the  PSG*s  tank  is  destroyed. 

The  tank  should  engage  the  helicopter,  issue  a  contact  report, 
execute  a  contact  drill,  and  conduct  an  air  attack  drill.  The 
platoon  will  resume  movement  with  the  tank  now  assuming  the  PSG 
position  in  the  platoon.  The  execution  of  platoon  formations  and 
drills  will  be  evaluated. 
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e.  Event  5.  The  crew  will  react  to  an  ATOM  ambush. 

The  TC  must  issue  the  contact  report  and  fire  command  (both 
timed) .  The  tank  should  take  evasive  action  (TC  and  driver 
responsibility)  and  engage  the  enemy  until  the  enemy  is 
destroyed.  The  TC  should  submit  a  spot  report  (SPOTREP). 

f.  Event  6.  The  crew  will  react  to  indirect  fire  by 
rapidly  proceeding  through  the  area  and  giving  a  correct  report 
to  include  correct  location.  There  v-.^l  be  no  simulated 
chemical  attack . 

g*  Event  7.  The  crew  must  assume  a  hasty  fighting 
position  and  engage  a  reinforced  motorized  rifle  company  (MRC)  as 
part  of  the  platoon.  The  platoon  leader  will  issue  a  platoon 
fire  command.  As  a  part  of  the  platoon,  the  crew  will  unmask 
from  a  hill  top  and  engage  the  MRC.  The  MRC  will  be  in  platoon 
columns  approximately  2,500  meters  in  front  of  the  fighting 
position.  As  the  MRC  is  taken  under  fire,  it  will  return  fire 
and  move  into  a  company  line  to  assault  the  fighting  position. 

All  the  enemy  tanks  will  be  destroyed.  The  friendly  platoon 
leader  will  be  killed  and  his  tank  destroyed.  The  other  friendly 
tank  will  have  a  mobility  failure  (shears  a  sprocket)  in  a 
partially  exposed  position.  The  three  surviving  BMPs  from  the 
MRC  will  take  effective  cover  approximately  1,500  meters  to  the 
front  of  the  fighting  position.  The  test  crew  will  be  aboard  the 
only  undamaged  tank  remaining  in  the  platoon.  The  TC  should 
enter  the  company  radio  net  and  report.  The  TC  should  request 
instructions  and  when  received,  properly  decode  and  plot 
coordinates  of  friendly  adjacent  units. 

h.  Event  8.  The  crew  will  be  attacked  by  BMPs  which 
neither  they  nor  the  other  surviving  tank  can  take  under 
effective  direct  fire.  The  TC  should  then  call  for  and  adjust 
indirect  fire.  End  of  Exercise. 

3.3. 2. 3  Control  Concepts.  All  of  the  test  subjects  will  start 
with  the  field  test.  After  one  day  at  the  field  test  site,  the 
test  subjects  will  complete  the  field  test  and  proceed  to  the 
SIMNET  test  following  day.  At  the  field  test  site,  tank 
crews  will  .-t  and  be  assigned  to  test  vehicles  at  station  1. 
After  being  gj.ven  an  initial  briefing  and  operations  order,  test 
vehicles  will  be  controlled  by  test  directorate  personnel  on  the 
ground  (part  of  the  tactical  scenario)  and  by  test  directorate 
personnel  acting  as  higher  headquarters  on  a  command  radio 
frequency.  Prior  to  the  field  test  portion  beginning  each 
morning,  the  test  officer  will  make  a  personal  reconnaissance  of 
the  test  course.  He  will  ensure  that  visibility  is  adequate  at 
stations  2  and  3  for  target  engagements  at  those  stations.  If 
visibility  is  not  adequate,  the  test  will  proce-’i  with  stations  2 
and  3  omitted  until  visibility  improves  and  they  can  be 
reincluded.  The  test  officer  will  also  reconnoiter  the  course  to 
determine  if  weather  or  terrain  conditions  render  navigation  or 
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traf f icability  of  the  course  impossible.  If  it  is  impossible  for 
Mis  to  traverse  the  course,  the  test  officer  will  delay  test 
start  until  conditions  improve.  If  nightfall  precludes  testing 
of  all  the  crews  so  delayed,  the  test  officer  will  send  them  on 
to  the  SIMNET  test  and  attempt  to  return  them  to  the  field  test 
following  the  completion  of  the  SIMNET  test  the  following  day. 

At  the  SIMNET  facility,  after  the  initial  training  and  briefing, 
test  directorate  personnel  will  control  the  scenario  by  acting  as 
the  higher  headquarters  and  other  platoon  members. 

3. 3. 2. 4  Data  Collection  Concepts.  For  each  field  test  station, 
data  collectors  will  evaluate  the  crews'  responses  for  both  time 
and  appropriateness,  from  a  remote  site  on  a  non-interference 
basis.  Data  collectors  will  have  a  radio  that  will  allow  them  to 
hear  crew  communication  over  the  intercom.  In  addition,  the  test 
surrogates  aboard  the  vehicle  will  provide  crew  performance 
evaluation,  as  will  OPFOR  and  other  test  personnel  who  are  part 
of  the  problems  (MPs  at  station  5). 

3.3.3  DATA  REQUIRED 

3. 3. 3.1  See  Table  3.2  for  field  test. 

3. 3. 3. 2  See  Table  3.3  for  SIMNET  test. 


TABLE  3-2.  Field  Test  Data  Requirements 


Data  Description  j 

! 

Data 

No. 

Data  Items 

1 

1 

Accuracy 

Source 

Data 

Collection 

Form 

1.1 

1 

PMCS,  preparation  to 
fire  checks  conducted, 
faults  found 
(includes  supervising 
computer  self-test) 

j 

Finding 

Data 

Collector 

1 

Q 

1.2 

Radio  procedures 
correct 

Finding 

Data 

Collector 

D-1 

1.3 

Correct  battlecarry 
emununition  loaded 

Finding 

Data 

Collector 

D-1 

1.4 

Time  to  complete 
station  1 

+  10 
seconds 

Data 

Collector 

D-1 
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TABLE  3-2 »  Field  Test  Data  Requirements 


Data  Description  j 

Data 

No. 

Data  Items 

Accuracy 

Source 

Data 

Collection 

Form 

4.4 

Prepare  to  fight  as 
three-man  crew 

Finding 

Data 

Collector 

D-4 

4.5 

Correct  SPOTREP 
submitted 

Finding 

Data 

Collector 

D-4 

5.1 

Recognize  friendly 

TCP 

Finding 

Data 

Collector 

D-5 

5.2 

TC  issues  correct 
challenge 

Finding 

Data 

Collector 

D-5 

5.3 

TC  reports  correct 
location,  parent  unit, 
route,  and  hostile 
actions 

Finding 

Data 

Collector 

D-5 

6.1 

TC  uses  correct  engage¬ 
ment  techniques 

Finding 

Data 

Collector 

D-6 

6.2 

Time  of  engagement 

+  1 

second 

Data 

Collector 

D-6 

6.3 

Correct  SPOTREP 
submitted 

Finding 

Data 

Collector 

D-6 

6.4 

Correct  battlecarry 
ammunition  ioade'd 

Finding 

Data 

Collector 

D-6 

7.1 

React  to  automatic 
weapons  fire  by  running 
out  of  kill  zone 

Finding 

Data 

Collector 

D-7 

7.2 

Correct  reports 

1 

Finding 

Data 

Collector 

D-7 
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TABLE  3—2.  Field  Test.  Data  Requirements 


Data  Description 

Data 

Ko. 

Data  Items 

Accuracy 

Source 

Data 

Collection 

Form 

2.1 

TC  uses  correct 
engagement  seq*  ance 

Finding 

Data 

Collector 

D-2 

2.2 

TC  uses  correct 
fire  commands 

Finding 

Data 

Collector 

D-2 

2.3 

Driver  takes  evasive 
action 

Finding 

Data 

Collector 

D-2 

2.4 

Engagement  time 

t  1 

second 

Data 

Collector 

D-2 

2.5 

Correct  SPOTREP 
submitted 

Finding 

Data 

Collector 

D-2 

3.1 

Minefield  coordinates 
correctly  decoded 

+  10 
meters 

Data 

Collector 

D-3 

3.2 

Tank  correctly 
negotiates  minefield 

Finding 

Data 

Collector 

D-3 

3.3 

React  to  ATOM  attack 

Finding 

i 

Data 

Collector 

D-3 

3.4 

Time  to  issue  fire 
ccxnraand 

+  1 

second 

Data 

Collector 

D-3 

3.5 

Time  to  pass  through 
minefield 

4-  1 

second 

Data 

Collector 

B-3 

3.6 

Correct  SPOTREP 
submitted 

Finding 

Data 

Collector 

D-3 

4.1 

Reaction  to  small  arras 
fire 

Finding 

Data 

Collector 

D-4 

4.2 

Time  to  engage  troops 

±  1 
second 

Data 

Collector 

D-4 

4.3 

Reaction  to  casualty 

Finding 

Data 

Collector 

D-4 

1-  - 
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TABLE  3—3 .  SIMNET  Test  Data  Requireaents 


Data  Description 

1 

Data 

No. 

Data  Items 

Accuracy 

j 

Source 

Data 

Collection 

Form 

S6.1 

React  to  indirect 
fire 

Finding 

i 

Data 

Collector 

D-8 

1 

S6.2 

Submit  correct 

SPOTREr 

Finding 

Data 

Collector 

D-8 

S7.1 

Engage  enemy  formation 
hasty  battle  position 

Finding 

Data 

Collector 

D-8 

S7.2 

Correctly  enters 
radio  net 

Finding 

Data 

Collector 

D-8 

S7.3 

Submit  correct 

SPOTREP 

Finding 

Data 

Collector 

D-8 

S8.1 

Correctly  decode 
coordinates 

Fi nding 

Data 

Collector 

D-8 

S8.2 

Submit  correct  call 
for  fire  and  adjust 
indirect  fire 

Finding 

Data 

Collector 

D-8 

3.3.4  DATA  REDOCTION  AND  ANALYSIS 


Data  identified  in  paragraph  3.2.3  will  be  collected  and 
used  to  answer  the  issues  and  criteria  in  paragraph  3. 3. 1.1 
above.  An  analysis  of  variance  (ANOVa)  will  be  applied  to 
differences  in  responses  between  tank  commander  mental  categories 
and  driver  mental  categories.  Multivariate  regression  analysis 
will  be  used  to  examine  response  differences  resulting  from  the 
interaction  of  independent  variables.  Several  correlational 
analyses  will  examine  other  likely  demographic  predictors 
(civilian  schooling  level#  rank#  years  of  experience#  etc.)  or 
mixes  of  demographic  predictors  which  may  complement  or  be 
substituted  for  mental  category  as  a  predictor  of  performance. 

The  dependent  variables  will  be  the  types  of  tactical  responses 
and  time  of  tactical  responses.  The  ilSAARMC  evaluation  team, 
consisting  of  Directorate  of  Evaluation  and  Standardization 
(DOES)  assisted  by  Directorate  of  Training  and  Doctrine 
Development  (DOTD)#  USAARMS,  ARI#  and  OCOA  will  be  responsible 
for  the  analysis  effort. 
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TABLE  3-3.  SIMNET  Vest  Data  Requirements 


Data  Description  I 

Data 

No. 

Data  Items 

Accuracy 

Source 

Data 

Collection 

Fora 

Sl.l 

Correctly  enters 
radio  net 

Finding 

Data 

Collector 

D-8 

SI.  2 

Correct  movement 
during  road  march 

Finding 

Data 

Collector 

D~8 

SI. 3 

Executes  section 
tactical  formations/ 
drills 

Finding 

Data 

Collector 

D-8 

S2.1 

Negotiates  bridge 

Finding 

Data 

Collector 

D-8 

S2.2 

Encodes  coordinates 

+  100 
meters 

Data 

Collector 

D-8 

S3.1 

Issue  correct  fire 
command  as  part  of 
platoon  engaging 
enemy  tanks 

Finding 

Data 

Collector 

D-8 

S3. 2 

Issue  correct  reports 

Finding 

Data 

Collector 

D-8 

S3. 3 

Correct  movement 
techniques  used 

Finding 

Data 

Collector 

D-8 

S4.1 

Properly  conduct 
contact  and  air  attack 
drills  in  response  to 
air  attack 

Finding 

Data 

Collector 

D-8 

S4.2 

Correct  movement 
techniques  used 

Finding 

Data 

Collector 

D-8 

S5.1 

React  to  ATGM/BMP 
ambush  submitted 

Finding 

Data 

Collector 

D-8 

S5.2 

Submit  correct 

SPOTREP 

Finding 

Data 

Collector 
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3.4 


SAFETY 


Any  accidents  will  be  reported.  If  the  accident 
resulted  from  an  inherently  hazardous  test  design,  it  will  be 
corrected.  Potential  safety  hazards  will  be  eliminated  during 
the  pilot  test.  Any  serious  incident  that  occurs  will  be 
reported  on  a  TIR  through  TEXCOM  to  TRADOC  and  to  Test  and 
Evaluation  Command  (TECOM) . 
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AEESKniX  B 


FEEID  test  OIERflTra®}  cedcr 


1.  Situaticn. 

a.  Enaty  farces. 

-*  Hcsstilities  hrcSos  out  in  area  sevai  ago 

-  OPFDR  forces  made  major  river  crossing  over  the  CSiio  River  lasing 
bridges  in  the  city  of  louisville. 

-  OETCR  farces  pushed  as  far  south  as  Ihe  Salt  River  before  friendly 
forces  oounberattacked. 

*-  Major  QPFGR  forces  cperating  in  the  eirea  are  the  119th  and  120th 
Guards  Motorized  Rifle  Regiment  of  the  45th  Guards  Motorized  Rifle 
Division. 

-  Majority  of  eguifuent  used  is  T72  and  EMP  1 

-  Bheoy  farces  at  estimated  80%  strength.  Morale  is  high. 

-  OPFCR  farces  have  not  iJtsed  chanicalls.  Obey  are  not  eigsected  to  vsa 
them  in  the  near  future. 

b.  Eciendly  farces. 

-  52nd  Mechanized  Infantry  Division  defends  in  sector  along  front 
line  of  troops  (FL0F}  ^Kwn. 

-  (1-14  Armor)  (2-14  Cavalry)  oocipies  sector  as  Ehoun.  Dhit  is 
badly  in  ne^  of  r^lacanents. 

-  Counterattack  yesterd^  to  reestablish  EEOT  left  many  enany  strag¬ 
glers,  vi^des  and  personnel  in  the  brigade  rear.  Reports 
ocntinue  of  engagements  with  QEfCR  squads  and  vehicles  in  the 
brigade  rear. 

-  OHPCR  foroes  have  local  air  si^jeriarity.  Numerous  reports  of  OPEtSl 
fast  movers  and  heliccpters  in  the  Brigade  rear. 

-  Brigade  ncimender  has  directed  that  BSA  form  and  prepare  individual 
tank  crews  as  ^lickLy  as  possible.  Send  than  forwEtrd  as  individual 
crews  to  link  tp  with  units. 

2.  Mission. 

D^art  the  BSA  no  later  thctn _ and  arrive  at  the  brigade 

release  point,  grid  054064  no  later  than _  (Dt  two  hours) 

to  join  parent  unit.  Destroy  and  r^xart  any  eneay  resistance  encountered 
enrcnte. 
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3.  Ejsecutiosn. 


a.  Your  unit  is  (Vl”14  Annor)  (V2-14  Cavalry) .  Ycu  will  be  tte  EG4, 
secxjnd  platoon. 

b.  Your  guni^  and  loader  started  work  on  the  tank  two  hours  ago. 
have  ccnpleted  the  axAcanotive  HfCS  per  my  ii^tructions  and  the 
maintenance  team  has  corrected  all  deadline  faults. 

c.  You  are  to  ocatplste  the  pr^  to  fire  checks  per  table  2-2  in  the  dash 
ten  manual  and  the  pre  ccntat  in^)ection  checklist  in  the  taric  platoon 

SOP  issued  to  ycu  last  ni^t.  Ycu  have  ninety  minutes  to  ocsiplete 
these  requirements. 

d.  At  the  end  of  ninety  minutes,  or  if  ycu  wMi  to  report  socner,  I  will 
lead  an  inspection  team  thrcu^  your  vdiicde  to  ensure  you  are  reaufy 
to  depart  the  BSA. 

e.  Once  you  depart  the  BSA,  move  along  route  red  (Brigade  Main  Stpply 
Route)  to  reach  the  release  point.  Bie  First  Sergeant  will  m^t  ycu 
there  to  take  ycu  to  your  unit. 

f .  Destroy  and  r^rt  ary  enemy  resistance  enroute.  Use  r^rt  formats 
found  in  Annex  F  of  your  SOP.  Send  ycur  r^jorts  to  (Oaipaiy)  (Trocp) 
Net  cmtrol  Station. 

g.  Your  first  priority  is  to  join  ycur  unit. 

h.  Fires,  No  artillery  or  air  sipport  is  available. 

i.  Ihe  air  threat  is  hi^.  Ihe  brigade  cxsranander  has  directed  all  tank 
crews  to  travel  in  the  full  open  mode  with  air  guards  i?). 

j.  White  smoke  frcm  OPFOR  vehicles  indicates  a  kill.  Ensure  that  all 
engagements  end  with  a  confirmed  kill. 

4 .  Service/Svpport . 

a.  Services. 

-  Maintenance  and  recxvery.  If  you  become  mired  or  ycur  vehicie 
breate  dcwn,  attempt  to  fix  or  recover  it  using  crew  a^ets. 

Ocaitact  your  unit  for  vehicle  recovery  or  maintenance  si^port.  Ihe 
contact  team  will  ccane  to  ycpjir  location. 

-  PCW's,  casualties,  vicinity  grid  0298.  Ihere  is  an  M.P.  CSreck- 

point.  Handle  PCfr/'s  5  S's. 

-  Medevac.  If  there  is  an  actual  injury,  cxaitact  your  unit  using 
FLASH  precedence  over  the  company  frequency.  Render  iranediate 
first  aid.  Ihe  NCS  will  arrange  for  air  or  ground  me£te\^c. 
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b.  Si^port. 

-  Aaanuniticai,  ftiel,  POL  products  and  trocp  stores  are  available  in 
the  ESA  to  bring  ycur  vehicle  \2p  to  SOP  rtarxaards. 

-  Main  gun  ammunition  available  in  the  BSA  or  loaded  in  ycur  vehicle 
is  M833  SAK]»r  and  M456A2  HEAT. 

-  Resi^ply  available  with  cxmpary  LDGPAC  15x31  arrival. 

* 

-  Chemical  eguipmsnt  will  be  issued  at  your  gaining  unit. 

5.  Signal. 

-  Current  CBOI  is  in  effect. 

-  Challenge/Password  is  _ 

-  Contact  yc«r  ocmpany  NCS  after  I  have  inspected  you. 

-  Contact  iraur  ccnpany  NCS  once  ycu  have  reached  Check  point  six. 

6.  Safety. 

-  Speed  limit  on  the  Main  simply  rente  is  15  HEH.  Iftxier  no  cir^ 
curastances  will  yen  violate  it. 

-  Speed  limit  on  the  hill  at  grid  025005  is  5  MEH. 

-  Brigade  rear  is  a  heavily  dudded  area.  Do  not  handle  any  suspected 
duds.  Mark  and  report  air^*  suspected  duds.  Treat  all  suspected 
duds  as  real. 

-  Wheeled  vehicles  may  be  traveling  to  the  MSR.  Stop  and  allow  them 
to  pass. 

-  TC  will  ensure  that  crew  members  do  not  stand  in  front  of  Hoffiaan 
devices  vhen  working  on  the  tank. 

-  TC  vdll  ensure  that  crew  does  rot  fire  Hoffman  charges  within  IOC 
meters  of  dismounted  personnel  in  line  of  fire. 

“  Ground  guide  v^cles  in  the  BSA.  Speed  limit  is  5  MEH. 

-  TC  will  have  a  rear  ground  guide  vhen  backing  rp  in  trocp  ar^is. 

-  Troeps  on  the  tank  in  motion  will  v^ar  a  07C. 

-  Rollover  procedures.  If  ycair  tank  begins  to  roll  over,  pull  all 
crew  members  inside  and  hold  on  to  inside  of  vehicle.  Do  rot 
attenpt  to  junp  clear  of  a  tank  vhich  is  b^inning  roll. 

-  Ihis  is  rot  a  gunnery  range,  it  is  a  maneuver  area,  bait  remember 
your  main  mission  to  reach  ycaar  R.P.  On  time! 


B-3 


APPENDIX  C 


FIELD  TEST  SCORING  CHECKLIST  WITH  TASK  CLUSTERS 
AND  TASK  CLUSTER  COMPOSITES 


Soldier  Performance  Research  Project 
Field  Test 

Crew  number: _ 

TC  IB  number; _ 

Driver  ID  number;  _ 

Date:  _ 

Order;  _ 

Surrogate  Gunner;  _ _ 

SuiTogate  Loader:  _ 
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CODES: 


Task  Cluster/Task  Cluster 
Composite 


Station  1  (A> 

Brigade  Support  Area 

1.  TC  told  hull  PRECOM  completed  and  he  will  move 
out  in  two  hours 

FAl  TC  uses  table  2-2  in  -10  DASHIO/PRECOM 


FA2  TC  prepares  Cal  .50  for  action  PWS/PRECOM 

FA2a  TC  securely  mounts  Cal  .50  _ 

FA2b  "GO"  gauge  fits  _ 

FA2c  "NO-GO"  does  not  fit  _ 

FA2d  Dry  fires  _ 

FA2e  Loads  ammo  into  ready  box  _ 

FAS  TC  test  fires  small  arms  weapons  PWS/PPJICOM 

FASa  Test  fires  Cal  .50  _ 

FASb  M2 40  coax  _ 

FASc  M2 40  loader's  weapon  _ 

FA4  TC  ensures  loader  checks  loader's  weapon  PWS/PRECCM 

FA4a  Weapon  securely  mounted  _ 

FA4b  Pintle  mount  serviceable  _ 

FA4c  Skate  moves  freely  _ 

FA4d  Locks  keep  weapon  from  moving  _ 

FA5  TC  ensures  loader  checks  breech  operations  PWS/PRECOM 

FA5a  Binding  _ 

FA5b  Wear,  nicks  etc.  _ 

FAS  TC  ensures  loader  checks  for  oil,  gas  PWS/PRECOM 

ports  and  bresch  circuit  test 

FASa  Replenisher  oil  filled  _ 

FASb  Gas  ports  cleaned  _ 

FASc  Breech  circuit  test 


FA7  TC  checks  commander's  panel  PWS/PRECOM 

FA7a  Panel  lights  _ 

FA7b  Panel  controls 


FAS  TC  checks  commander's  power  control  handle  PWS/PRECOM 

FASa  Aux  power  "on"  OR  starts  eng  _ 

FASb  Fire  control  to  normal  _ 

FASc  Handles  not  traverse/elevate  _ 

FASd  TC  trigger  not  fire  _ 


FA9  TC  inspects  and  adjusts  GPS  extension 
FAIO  TC  inspects  commanaer's  weapon  station 

FAlOa  Power  traverses  360°  _ 

FAlOb  Manual  traverses  360°  _ 

FAlOc  Elevates/depressed  Cal  .50  _ 

FAll  TC  ensures  gxinner  inspects  coax 

FAlla  Kovinted  seurely  _ 

FAllb  Electric  solonoid  operates  _ 

FAllc  Manual  trigger  fires  _ 

FAlld  Spent  case-can  secure  _ 

FA12  Troubleshoots  TIS  OR  gets  Org  Maint 

a.  Uses  -10  _ 

or  b.  Calls  Org.  Maint  _ 

FA13  TC  places  CB22  to  on  position 

FA14  TC  replaces  burned  out  circuit  breaker 

FA15  TC  supervises  computer  self-test 

FA16  TC  detects  malfunction  in  crosswind  sensor 

FA17  TC  reconnects  crosswind  or  calls  Org.  Main 

a.  Uses  -10  _ 

or  b.  Calls  Org.  Maint  _ 

FA18  TC  ensures  gunner  checks  GPS  and  mounting 

FAlSa  GPS  functional  check  _ 

FAlSb  Mounting/ focus  of  GAS  _ 

FA19  TC  checks  loader’s  ammunition 

3.  Enter/ checks  data  in  ballistic  computer 

FA20  Ammunition  temperature 

FA21  Barometric  temperature 

FA22  Air  temperature 

FA23  Main  gun  boresighted  within  tolerance 
(+/-  .3  mil) 


PWS/PRECOM 

PWS/PRECOM 


PWS/PRECOM 


TS/PRECOM 

TS/PRECOM 

TS/PRECOM 

TS/PRECOM 

TS/PRECOM 

TS/PRECOM 

PWS/PRECOM 

LOAD/PRECOM 

BC/PRECOM 

BC/PRECOM 

BC/PRECOM 

BORE/PRECOM 


FA24  Computer  indicates  range  to  boresight  BC/PRECOM 

FA25  Battlesight  range  for  sabot  is  1,200  meters  BC/PRECOM 
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BC/PRECOM 


FA26  Ammunition  correction  factors  for  sabot 

FA26a  elevation  _ 

FA26b  deflection  _ 

FA27  Battlesight  range  for  HEAT  is  900  meters  BC/PRECOM 

FA28  HEAT  Computer  correction  factors  BC/PRECOM 

PA28a  elevation  _ 

FA28b  d»_  flection  _ 

4.  TC  briefs  crew 

FA29  TC  briefed  crew  on  mission  TLP 

FA30  TC  briefed  crew  on  call  sign/ challenge/pass  SEC 

FA30a  Call  sign  _ 

FA30b  Challenge  and  Password  _ 

FA31  TC  inspects  crewmembers  for  equipment  TLP 

FA32  TC  conducts  crew  drill  rehearsals  TLP 

FA33  Vehicle  fuel  tanks  are  full  LOAD/PRECOM 

FA34  Assures  ammo  is  full  LOAD/PRECOM 

FA34a  Maingun  _ 

FA34b  Cal  .50  _ 

FA34C  7.62  _ 

FA35  Vehicle  POL  loaded  according  to  SOP  LOAD/EEIECOM 

FA35a  Engine  oil  _ 

FA35b  Transmission  oil  _ 

FA35C  Hydraulic  (turboshaft)  oil  _ 

FA35d  One  can  GAA  _ 

FAS  6  Vehicle  loaded  with  troop  stores  per  SOP  LOAD/PPJECOM 
FA36a  Ten  gallons  water 

FA36b  MRE'S  _ 

FATT  Time  to  prepare;  _  (90  min.  limit) 

FA37  Minefield  plotted  on  map  PLOT 

FAS 8  Correctly  decoded  coordinates  PLOT 


FA39  Plot  matches  decoded  coordinates 


PLOT 


station  2  (B) 

Surprise  Encfagement  with  Disabled  T72  and 
T72  in  Overwatch 

1.  Loader  acquires  targets 

FB2  TC  lays  on  most  dangerous  target  TE/C^ 

FB3  Issues  proper  fire  command  FC/C^ 

FB3a  Gunner  _ 

FB3b  Sabot  (or  Battlesight)  _ 

FB3c  Twc  tanks  _ 

FB3d  Right  tank  _ 

FB3e  Waits  for  "Up"  &  "Identified"  _ 

FB3f  Fire  and  adjust  _ 


FB5  Drives  at  constant  speed  or  seeks  hull-down  CD 

FB5a  Drives  at  a  constant  speed  -OR  - _ 

FB5b  Turns  off  the  road  _ 

FB5c  Seeks  hull  down  or  turns  front  slope 
FB5d  Stops  tank  smoothly  _ 


FBFC 

Time  to  "Cease  fire": 

FB6 

Submits  report  without  being  cued 

SPOTREP/COMMO 

FB7 

Correct  call  sign 

SPOTACC/COMMO 

FB8 

Type  of  report:  "Spotrep" 

SPOTACC/COMMO 

FB9 

What  happened:  "Destroyed  two  T72s" 

SPOTACr  COMMO 

FBIO 

Grid:  (+/“  200  meters) 

PL 

FBll 

Correct  "Time" 

SPOTACC/COMMO 

FB12 

What  you  are  doing:  "Continuing 
Mission" 

SPOTACC/COMMO 

FBI  3 

FBSR 

TC  directs  Battlecarry  Sabot 

Time  to  send  report: 

FC/c2 

FBD 

FBTT 

Deviation  from  actual  grid  coordinates 

Total  station  time; 

• 

• 
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station  3  fC) 

ATGM  Ambush  in  Minefield 


1. 

Tank  enters  minefield 

FCl 

TC  directs  driver  to  use  cleared  lane 

DIRECT/c2 

FC2 

TC  directs  driver  through  minefield 
or  dismounts  loader 

direct/c2 

FC3 

Vehicle  visibly  stays  in  cleared  lane 

CD 

FC4 

TC  directs  driver  to  speed  up  or  backup 
and  engage  smoke 

DIRECT/c2 

FC5 

Driver  protects  tank 
after  ATGM  is  launched 

CD 

a.  Backup,  pop  smoke,  avoid  mines  -OR-  _ 

b.  Speeds  up,  clear  mines,  and  jukes  _ 

FC6  Issues  proper  fire  command  FC/C^ 

FC6a  Gunner  _ 

FC6b  Sabot  (or  Battleright) 

FC6c  PC  (or  BMP)  _ 

FC6d  Waits  for  "Up”  &  "Identified"  _ 

FC6e  Fire 
FC6f  Fire  HEAT 


FCFC 

Time  for  engagement: 

FC8 

TC  directs  "Reload  Sabot" 

FC/c2 

FC9 

Submits  report  without  being  cued 

SPOTREP/COMMO 

FCIO 

Correct  call  sign 

SPOTACC/COMMO 

FCll 

Type  of  report:  "Spotrep" 

SPOTACC/COMMO 

FC12 

What  happened:  "Destroyed  1  BMP" 

SPOTACC/COMMO 

FC13 

Grid:  (+/“  200  meters) 

PL 

FC14 

Correct  "Time" 

SPOTACC/COMMO 

FC15 

FCSR 

What  you  are  doing:  "Cont.  Mission" 

Time  to  send  report: 

SPOTACC/COMMO 

FCDl 

FCTT 

Deviation  from  actual  grid  coordinates 

Total  station  time: 

• 

* 
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station  4  fP) 

ament  with  Enemy  Stracfqlers; 
Loader  Killed 


1.  Loader  acquires  troops 

FDl  Issues  proper  fire  command  FC/C^ 

FDla  Coax  _ 

FDlb  Troops  _ 

FDlc  Fire  and  Adjust  _ 

FDid  Caliber  .50 


FDFC  Time  for  engagement:  _ 

FD3  Driver  positions  tank  appropriately  CD 

FD3a  Pulls  tank  off  road  -OR-  _ 

FD3b  Seeks  hull-down  _ 

FD3c  Front  elope  _ 

FD3d  Smooth  stop  _ 

FD3e  Continues  through  _ 

2.  Three-man  crew  configuration 


FD5  TC  moves  gunner  to  loader's  position  TE/C^ 

FD6  TC  prepares  weapon  station  TE/C^ 

FD6a  Gun  select  to  "Main" 

FD6b  GPS  on  lOX  _ 

FD6c  Ammo  select  on  Sabot  _ 

FD7  TC  orders  "Battlecarry  Sabot"  FC/C^ 

FD8  TC  rehearses  crew  drills  TLP 


FD9 

Submits  report  without  being  cued 

SPOTREP/COMMO 

FDIO 

Correct  call  sign 

SPOTACC/COMMO 

FDll 

Type  of  report;  "Spotrep" 

SPOTACC/COMMO 

FD12 

What  happened:  "Destroyed" 

SPOTACC/COMMO 

FD13 

Grid;  (+/-  200  meters) 

PL 

FD14 

Correct  "Time" 

SPOTACC/COMMO 

FD15 

What  you  are  doing:  "Continuing 
Mission" 

SPOTACC/COMMO 

FDSR  Time  to  send  report: 


FDDl 


Deviation  from  actual  grid  coordinates: 

FD16  Submits  Casualty  report  witout  being 
cued 

FD17  Personnel  battle  loss  report 

FD18  Identifies  correct  battle  roster 
n\imber 

FD19  Correct  ’’Date/Time” 

FD23  "4A" 

FD24  "Left  at  location" 

SPOTACC  Time  to  send  report:  _ 

FDD2  Deviation  from  actual  grid  coordinates 
FDTT  Total  station  time: 


CASREP/COMMO 

CASACC/COHMO 

CASACC/COMMO 

CASACC/COMMO 

CATACC/COMMO 

CASACC/COMMO 
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SEC 


FEl  Recognizes  MP  as  friendly 
FE2  Challenges  MP  with  correct  challenge  SEC 

FE3  Identifies  parent  unit  correctly  SEC 

FE4  Identifies  correct  grid  (+/“  200  meters)  PL 

FED  Deviation  from  actual  grid  coordinates:  _ 

FES  Identifies  route  on  map  correctly  PL 

FE6  Informs  MP  about  hostile  action  SEC 

FES  Crew  evacuates  dead  loader  TE/C^ 


FE8a  Traverses  turret  to  9  o'clock  _ 

FESb  Elevates  gun  to  max  position  _ 

FESc  Shuts  off  engine  _ 

FESd  Driver  exits  vehicle  _ 

FESe  Driver  moves  to  loader  hatch  _ 

FESf  TC  assises  in  lifting  body  _ 

FESg  seats  loader  on  turret  _ 

FE8h  Place  loader  on  front  slope  _ 

FE8i  Place  loader  on  ground  _ 

FE8j  Covers  loade-r's  body  _ _ 

FE9  Takes  correct  turns  in  route  to  station  6  PL 


station  6  fF) 

Meeting  Engagement  with  T72  and  BMP 
at  Short  Range 

1.  Loader  acquires  tank  and  BMP 

FFl  Issues  proper  fire  command  FC/C^ 

FFla  Battlesight  _ 


FFlb  Tank 

FFlc  Waits  for  "Up” 

FFId  On  the  way 

FF3  Driver  protects  tank 

FF3a  Front  slope  towards  OPFOR 
FF3b  Stops 

FF4  Driver  announces  "Miss” 

FF5  TC  announces  "On  The  Way" 

FF6  TC  or  Driver  announces  "Target" 

FFFCl  Time  for  engagement:  _ 

FF7  TC  engages  BMP 
FP7a  On  the  way 
^F7h  Load  HEAT 


FF8  TC  or  Driver  announces  "Target" 

FFFC2  Time  for  engagement:  _ 

FF9  TC  engages  troops  with  CAL  .50 

FFIO  Issues  fire  command 
FFlOa  caliber  .50 
FFlCb  On  the  way 
FFlOc  Cease  fire 


FFFC3  Time  for  engagement:  _ 

FFll  TC  orders  "Battlecarry  Sabot" 

FB12  Submits  report  without  being  cued 

FF13  Correct  call  sign 

FF14  Type  of  report:  "Spotrep" 

FF15  What  happened:  "Destroyed  T72  and  PC" 


CD 

TE/c2 

FC/c2 

TE/c2 

FC/c2 

TE/c2 

TE/c2 

FC/c2 


FC/c2 

SPOTREP/COMMO 

SPOTACC/COMMO 

SPOTACC/COMMO 

SPOTACC/COMMO 
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FF16 


PL 


FF17 

FF18 

FFSR 

FFD 

FFTT 


Grid;  (+/-  200  meters) 

Correct  "Tima" 

What  you  are  doing;  ’'Continuing 
Mission" 

Time  to  send  report;  _ 

Deviation  from  actual  grid  coordinates 
Total  station  time; 
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SPOTACC/COMMO 

SPCTACC/COMMO 


A 


station  7  fG) 

Autoiratic  Weapons  Ambush t 
TC  and  Gunner  Killed 

1 .  Ambush 

FGl  Driver  protects  tank  CD 

PGla  Speeds  up  out  of  kill  zone  -OR-  _ 

FGlb  Driver  activates  smoke  _ 

FClc  Driver  occupies  turret  _ 

FGld  Engages  OPFOR  with  automatic  weapon _ 


FG2 

Driver  checks  on  TC  and  gunner 

CC/C2 

FG3 

Driver  submits  report  without  being 
cued 

SPOTREP/COMMO 

FGTl 

Time  for  engagement: 

FG4 

Correct  call  sign 

RC/COMMO 

FG5 

Proper  unit  ID 

SEC 

FG6 

Type  of  report:  "Spotrep’' 

SPOTACC/COMMO 

FG7 

What  happened:  "Four  to  Six/Infantry 
Ambush" 

SPOTACC/COMMO 

FG8 

Grid:  (+/“  200  meters) 

PL 

FG9 

Correct  "Time" 

SPOTACC/COMMO 

FGIO 

What  you  are  doing:  "Continuing 
mission" 

SPOTACC/COMMO 

FGDl 

Deviation  from  actual  grid  coordinates 

9 

9 

FGll 

Submits  Casualty  report  witout  being 
cued 

CASACC/COMMO 

FG12 

Identifies  TC  as  casualty 

CASACC/COMMO 

FGl  3 

Identifies  gunner  as  casualty 

CASACC/COMMO 

FGTT 

Total  station  time: 
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station  8  fH) 


FHl  Driver  challenges  with  correct  challenge  SEC 

FH2  Driver  correctly  states  his  mission  SEC 

FH3  Driver  correctly  identifies  his  unit  SEC 

FH4  Driver  locates  his  position  PL 

FHD  Deviation  from  actual  grid  coordinates:  _ 

FHTT  Total  station  time:  _ 

FTT  Total  Field  Test  Time: 
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APPENDIX  D 


SIMNET  TEST  OPERATIONS  ORDER 

OOPiT  m,  OF  OOITES 
1st  PET,  B  00,  1-10  AR 
CECniA,  KX  (ES952578) 

OPORD  01-9 

REFERENCE:  SIMNET  MAP.  1:50,000 
Time  Zcme  Used  Ihroui^icut  Order:  SIERRA 
TASK  ORGANIZAnCN:  NA 

1.  snuAncN 

a.  Eneny  Forces 

1.  Overview.  Elements  of  the  39th  MRD  have  succeded  in  canossing 

the  OHIO  .RIVER  in  the  vicinity  of  EEANDENHJRG  (Er7205) .  1-11  AR  has  been  able 

to  r^jel  their  initial  attack.  Ihe  enerty  is  currently  in  hasty  defensive 
positions  preparing  for  their  next  attack.  Eneny  units  are  believed  to  be  at 
60%  strength.  He  has  ixrt:  used  any  chemical  weapons  as  of  yet  and  it  is 
believed  he  will  not  use  any  in  the  future. 

2.  Ccaiposition  and  Disposition.  A  MRB  is  currently  located  in 
the  vicinity  of  MAUCKPORT  (ES867733)  pr^arii^  for  a  deliberate  attack.  There 
are  enemy  stragglers  behind  friendly  lines  frera  their  initial  attack  that  have 
not  been  destr^ed  yet.  Eneny  activity  is  very  likely  during  ary  movement 
behind  the  FEBA.  They  are  equipped  with  T-72s  and  EMPs.  They  have  artillery 
in  srpport  of  their  attack. 

3.  Probable  Ocwrse  of  Action.  Eneny  will  conduct  a  deliberate 
attack  soith  tewards  FT  KNOX  as  soon  as  he  regroips  his  forces. 

b.  Friendly  Forces 

^1)  2nd  PIT  B  Cto  is  conducting  a  movement  to  contact  cai  csir  ri^t 
to  occipy  BPl. 

(2)  3rd  PET  B  Co  is  also  conducting  a  movement  to  contact  cai  our 
left  to  ocetpy  BPl. 

(3)  C  Co,  1-10  AR  will  follow  behind  use  to  occipy  BP2. 

{4)  1-10  AR  conducts  a  movement  to  contact,  occi:pies  BPIO,  and 
relieves  1-11  AR. 

c.  Attachments  and  Detachments  NA 

2.  MISSIC»I  1st  PIT,  B  Co  will  conduct  a  movenent  to  contact  alca^  Axis  BIDOD 
and  occipy  BPl  as  soon  as  possible. 
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3.  EXECcjnca^ 


a.  Intent.  Vfe  need  to  get  to  BPl  as  soon  as  possible  so  can  rs].ieve 
1-11  Ife  need  to  destroy  any  enenry  stragglers  along  Axis  BOX)D. 

b.  CtoiKi^jt  of  Operaticxi 

(1)  Pfe  will  move  to  and  oco^y  BPl  in  three  phas^. 

(a)  Hiase  1.  Move  alcxig  Route  Blue,  cxjudixA  platoon  acticn 

drills: 

-staler  coluinn 
-coil  formation 
-colunm 
-herrin^xsne 
-vee  formation 
-action  left 
-air  attadk 

(b)  Riase  2.  Conduct  a  movement  to  contact  alcaig  Axis  BDDOD 
in  a  PUT  Vee  formation. 

(c)  Phase  3.  Occupy  BPl 

(2)  Fires.  1st  PUT  has  priority  of  fire  in  B  Go.  All  call  for 
fires  must  go  1brc«c^  the  ccspary  FIST  (BIACK  1) .  have  no  IRPs  for  this 
mission;  all  fire  missions  must  be  grid  method. 

(3)  Ctostacles.  There  is  ore  obstacle  along  Axis  BUX®.  We  must 
cross  a  bridge.  Red  1  section  will  cross  first  with  RED  4  section  providing 
overwatch,  once  RED  1  is  across,  RED  4  bring  your  section  across. 

c.  Specific  Instructicjns 

(1)  RED  2 

a.  Lpper  left  position  in  vee  forraaticxi 

b.  9  O’clocdc  positicai  in  coil 

c.  Second  tank  in  column  formation 

d.  Far  left  position  in  BPl 

(2)  RED  3 

a.  Back  left  position  in  vee  formaticai 

b.  3  O'clock  position  in  coil 

c.  Last  tank  in  colrnnn  formaticm,  r^ponsible  for 
rear  security 

d.  Kidile  right  positicmi  in  BPl 

e.  Stay  with  and  left  of  RED  4  during  all  action 
drills 
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(3)  EED  4 


a.  back  ri^t  petition  in  v&b  fcjnnaticai 

b.  6  O'clock  position  in  cssil 

c.  third  tank  in  column  foraaticai 

d.  middle  feft  positicsi  in  BPl 

e.  report  all  spotreps,  stirezs,  ID/LC,  EEs  and  any 
other  major  event  to  ti^  craasander  {BI&CK  6) 

d.  CJoordinatii^  Instructions 

(1)  IIDEP  ls-/el  0 

(2)  Do  not  go  to  any  ICPP  level  during  indriect  fire  attacSs 

(3)  Air  Defense  Warrdng:  Yellcw 

(4)  Ifearoans  control  Status:  Ti^t 

(5)  March  speed  is  30  nph,  catch  vp  35  iifh 

(5)  Vehicle  interval  distaix»  is  100-150  meters  t2ux«^itcxit 
mission 

4.  SERVICE  SUPPORT 

a.  We  will  receive  Class  I,  HI,  and  V  in  BPl 

5.  a2-B«ND  AND  SIQiAL 

a.  Ocamnand 

(1)  Succession  of  Oesnmand:  RED  4,  RED  3,  and  RED  2 

(2)  Cempany  Coranander  will  be  located  with  2nd  platoon  t.ircxi^Tout 
the  mission 

b.  Signal 

(1)  Platoon  operates  on  a  secure  ret,  no  authentications  are 
rejiired 

(2)  i^reviated  call  signs  are  in  effect  (ie.  RED  1,  RED  2) 

(3)  Platoon  frequency:  65.00 
Oesmany  frequency;  67.00 

Call  Signs: 

Caipany  Oesmnander:  BLACK  6 
Ccapany  FIST  :  BLACK  1 
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APPENDIX  E 


SIMNET  TEST  SCX)RIHG  CTECKLIST  WITH  TASK  CIUSTERS 
AND  TASK  CEDSTER  COMPOSITES 


Soldier  Perfonsance  Research  Project 
SIKNET  Test 

Crew  number;  _ 

TC  ID  ni?M>er;  _ 

Driver  ID  number:  _ 

Date:  _ 

Order:  _ 

Surrogate  Gtmner;  _ 

Surrogate  Loader:  _ 
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CODES 


Task  Cluster/Task  Cluster 
Composite 


Event  1. 

Crew  Joins  Platoon  as  Wincman 

1.  Executes  platoon  formations 

♦ 

SAl  Maintains  visual  contact  with  PSG's  tank  CD 

SA2  Maintains  position  100-150  meters  from  PSG's  CD 
tank 

SA3  Takes  up  position  on  opposite  side  of  column  CD 
from  PSG's  tank 

SA4  Maintains  correct  gun  txibe  orientation  PL 

Ceil 

SA7  Driver  orients  vehicle  at  3  o'clock  position  CD 

SAB  Gun  tube  orientation  PL 

Herringbone 

SA9  Driver  takes  proper  position  CD 

SA9a  Half  left  _ 

SA9b  iOO-150  meters  _ 

SA9c  Left  of  PSG  _ 

SAIO  Driver  pulls  tank  off  route  and  stops  CD 

SAil  TC  ensures  gun  covers  the  column's  rear  and 

tank  is  within  sight  of  the  other  tanks  TE/C2 

Vee 

SA12  Wingman  takes  proper  position  CD 

SA12a  Left  of  PSG's  tank  _ _ 

SA12b  100-150  meters  _ 

SA13  Wingman  maintains  overwatch  CD 

SA13e  Gun  tube  _ 

SA13b  Visual  contact  _ 


E-2 


2.  Action  drills 

SA14  Driver  turns  vehicle  90  degrees  to  left  CD 

SA15  Maintains  visual  contact  with  PSG  CD 

SA16  Driver  takes  proper  position  CD 

SA16a  Maintains  position  left  of  PSG  _ 

SAieb  100-150  meters  from  PSG  _ 

SA17  Gun  tube  orientation  PL 

3.  Air  attack 

SA18  Makes  sudden  turns  CD 

SA19  Driver  changes  speed  CD 

SA20  Maintains  proper  gun  tube  orientation  PL 

4.  Sends  grid  coordinates  of  section 

SA21  Driver  orients  vehicle  at  3  o'clock  position  CD 

SA22  Gun  tube  orientation  PL 

SA23  Grid  coordinates  (+/“  200  meters)  PL 

SARG  Time  to  report  grid  coordinates: 

SAD  Deviation  from  actual  grid  coordinates; 

Actual  _  Reported  _ 

a  _  b  _ 
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SBla  Winginan  position  to  left  of  PSG 
SBlb  Maintains  visual  contact 
SBlc  100-150  meters 


SB2  Proper  overwatch 

SB2a  Proper  gun  tube  orientation 
SB2b  Visual  contact 


CD 


CD 


Bridgerep 

SB3  Sends  Spot  Report  without  cue  CR/COMMO 

SB4  Grid  coordinates  (+/-  200  meters)  PL 

SB5  Activity  "Crossing  bridge"  CRACC/COMMO 

SB6  Continuing  mission  CRACC/COMMO 

SBSR  Time  to  complete  report: 

SBD  Deviation  fron  actual  grid  coordinates: 

Actual  _  Reported  _ 

a 


b 


Event  3, 

Three  T72s  are  Observed 


SCI 

"Contact" 

CON/COMMO 

SC2 

"Three  tanks" 

CON/COMMO 

SC3 

"NEST" 

PL 

SCCON 

Time  to  issue  contact  report: 

2 .  Action  drill 


SC4  Driver  turns  own  tank  toward  enemy  tank  CD 

SC5  Driver  maintains  proper  position  CD 

SC5a  Maintains  constant  speed  _ 

SC5b  Comes  on  line  with  rest  of  platoon  _ 

SC6  Issues  proper  fire  commands  FC/C2 

SC6a  "Gunner"  _ 

SC6b  "Sabot"  _ 

SC6C  "Three  tanks"  _ 

seed  "Left  tank  first"  _ 

SC6a  "Fire"  _ 


SC7  Wingman  bounds,  maintains  proper  position  CD 

SC7a  Bounds  when  directed  _ 

SC7b  Maintains  visual  contact  _ 

SC7c  100-150  meters  from  PSG  _ 

SC7d  Stays  to  left  PSG  _ 


SC8  Engages  until  all  tanks  are  destroyed 

scs:i  Time  to  initiate  report: 

SC9  Sends  report  to  platoon  leader  w/o  cue 

SC14  Identifies  SPOTP^P 

SC15  Correct  Call  sign  (red  3) 

SCIO  Destroyed  three  T72s 

sell  Number  of  rounds  fired 

SC12  Driver  maintains  proper  position 

SC12a  Position  left  of  PSG  _ 

SC12b  Visual  contact  _ 

SC12c  100-150  meters 


TE/C2 

CR/COMMO 

CRACC/COMMO 

RC/COMMO 

CRACC/COMMO 

CRACC/COMMO 

CD 


SC13  Gun  tube  orientation 


PL 
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Event  4. 

Enemv  ATGM  Attacks  Formation 

1. 

Contact  report 

SDl 

"Contact" 

CON/COMMO 

SD2 

"North" 

PL 

SD3 

"BMP" 

CON/COMMO 

SDCON  Time  to  issue  contact  report; 

2. 

Action  Front 

SD4 

Driver  turns  tank  45  degrees  from 
attacking  aircraft 

CD 

SD5 

Issues  proper  fire  command 

FC/C2 

SD5a  "Gunner” 

SD5b  "Sabou" 

SD5c  "PC" 

SD5d  "Fire" 

SD5e  "Fire  HEAT" 

SDFC  Time  for  fire  command; 

3 .  Svibmits  report 

SD6  Correct  call  signs 

SD6a  PSGs  call  sign 
SD6b  Correct  CO  call  sign 

SD7  Type  of  report;  "Sitrep" 

SD8  Correct  DTG 

SD9  Destroyed  enemy  BMP 

SDIO  Grid;  (+/-  200  meters) 

SDll  Line  4  correct 

SDlla  "line  4;  three  operational" 
SDllb  "Red  4  destroyed" 

SDllc  "Red  3  assumed  Red  4  duties" 

SD12  Line  5;  "None" 


RC/COMMO 

CR/COMMO 

CR/COMMO 

CR/COMMO 

PL 

CR/COMMO 

CR/COMMO 
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SD13 

Line  6 :  “Red” 

CR/ COMHO 

SD14 

Correct  ammo  status 

CR/COMMO 

Correct  fuel  status 

CR/COMMO 

SD16 

“Continuing  mission” 

CR/COMMO 

SDSR 

Tims  to  send  report: 

SDD 

Deviation  from  actual  grid  coordinates: 

Actual  _  Reported 

a  _  b  _ 


5.  Resumes  vee  formation 

SD17  TC  assximes  proper  position  TE/C2 
SD18  TC  maintains  visual  contact  TE/C2 
SD19  Proper  gun  tvibe  orientation  PL 
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Event  5. 

Reaction  to  ATGM  Ambush 

1 .  Contact  report 

SEi  "Contact*'  CON/COMMO 

SE2  "Northeast"  PL 

SE3*  "Missile"  CON/COMMO 

SECON  Time  to  issue  contact  report: 

SE4  Driver  takes  evasive  action  CD 

SE4a  Turns  front  of  tank  toward  missile  _ 

SE4b  Erratic  left/right  _ 

SE5  Issues  proper  fire  command  F”/C2 

SE5a  "Gunner"  _ 

SE5b  "SABOT"  _ 

SE5C  "PC"  _ 

SE5d  "Fire"  _ 

SE5e  "Fire  heat"  _ 

SEFC  Time  to  fire  command: 

2 .  Svibmits  report 


SE6 

Submits  report  without  cue 

CR/COMMO 

SE7 

Correct  call  signs 

RC/COMMO 

SE8 

Type  of  report:  "Spotrep" 

CRACC/COMMO 

SE9 

What  happened:  "Destroyed  BMP" 

CRACC/COMMO 

SEIO 

Grid:  (+/”  200  meters) 

PL 

SEll 

Correct  "Time" 

CRACC/COMMO 

SE12 

What  you  are  doing:  "Cont.  Mission" 

CRACC/COMMO 

SESR 

Time  to  send  report: 

SED 

Deviation  from  actual  grid  coordinates 
Actual  Reoorted 

a  b 

• 
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Event  6. 

React  to  Indirect  Fire 


1.  Submits  report 


SFl 

Submits  report  without  cue 

CR/COMMO 

SF2 

Type  of  report:  •'Spotrep” 

CRACC/COimO 

SF3 

What  happened:  "Observing  Indirect 
Fire" 

CR?*CC/COMMO 

SF4 

Grid:  {■*■/-  200  meters) 

PL 

SF5 

Correct  "Time" 

CR/COMMO 

SFSR 

Time  to  send  report: 

SFD 

Deviation  from  actual  grid  coordinates 
Actual  Renorted 

a  b 

• 

• 
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Event  7. 

Engagement  From  Hasty  Battle  Position 


1.  Receives  platoon  fire  command 

SGI  Issues  proper  fire  commands  FC/C2 

SGla  ’’Gunner"  _ 

SGlb  "Sabot"  _ 

SGlc  "Tanks"  _ 

SGld  "Rear  tank"  _ 

SGle  "Fire"  _ 

S62  Fires  at  rear  tanks  first,  works  forward  TE/C2 

SGFCl  Time  to  issue  fire  command: 


2 .  Submits  report 


SG4 

Submits  report  without  cue 

CR/COMMO 

SG5 

Correct  call  sign 

RC/COMMO 

SG6 

Type  of  report:  "Spotrep" 

CRACC/COMMO 

SG7 

"Engaged  (Correct  #)  Tanks  and  BMPs" 

CRACC/COMMO 

SG8 

Grid:  f+/"  200  meters) 

PL 

SG9 

Correct  "Time" 

CRACC/COMMO 

SGIO 

What  you  are  doing:  "Cont.  Mission" 

CRACC/COMMO 

SGSRl 

Time  to  send  report: 

SGDl 

Deviation  from  actual  grid  coordinates: 

Actual  _  Reported  _ 

a  _  b  _ 

3.  Second  OPFOR  formation  appears 

SGll  Issues  proper  fire  command  FC/C2 

SGllA  "Gunner"  _ 

SGllB  "Sabot"  _ 

SGllC  "Tanks"  _ 

SGllD  "Left  tank"  _ 

SGllE  "Fire"  _ 


SGFC2  Time  to  issue  fire  command: 
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SG12 

TC  engages  left  tank  first 

TE/C2 

SG13 

TC  directs  fire  to  move  left  to  right 

TE/C2 

SG14 

Submits  report  without  cue 

CR/COMMO 

SG15 

Correct  call  sign 

RC/COMMO 

SG16 

Type  of  report;  ”Spotrep'‘ 

CRACC/COMMO 

SG17 

“Engaged  (correct  nximber) 

CPACC/COMMO 

SG18 

Grid:  {+/"  200  meters) 

PL 

SG19 

Correct  "Time" 

CRACC/COMMO 

SG20 

What  you  are  doing:  "Cont.  Mission" 

CRACC/COMMO 

SGSR2 

Time  to  send  report; 

SGD2 

Deviation  from  actual  grid  coordinates: 

Actual  _  Reported 

a  _  b  _ 


5.  Platoon  consolidates  and  reorganizes 


SG21 

Contacts  company  commander  without 

cue  CR/COMMO 

SG22 

Type  of  report:  "Sitrep" 

CRACC/COMMO 

SG23 

DTG 

CRACC/COMMO 

SG24 

What  happened;  "Engaged  two  enemy 
sized-units" 

company 

CRACC/COMMO 

SG25 

Grid;  (+/”  200  meters) 

PL 

SG26 

"Line  4d;  one/Red  1  destroy ed/Red 
kill/  I  have  assumed  Red  1  duties 

2  mobility 
"  CRACC/COMMO 

SG27 

"None" 

CRACC/COMMO 

SG28 

"Black" 

CRACC/COMMO 

SG29 

Ammunition  "Black"  Fuel  "Black" 

CRACC/COMMO 

SG30 

Requests  instructions 

CRACC/COMMO 

SGSIT 

Time  to  send  report: 

SGD3 

Deviation  from  actual  grid  coordinates: 

Actual  _  Reported 

a  _  b  _____ 


E~ll 


Event  8. 

Request  and  Adjust  Indirect  Fire 


Company  Commander  sends  coordinates  of  other  platoons. 


SHI 

TC  contacts  company  FIST/CO 

RC/COMMO 

5H2 

Request  fire  mission 

CFF 

SHIO 

Identifies  himself 

CFF 

SH3 

Sends  grid  coordinates 

CFF 

SHD 

Deviation  from  actual  grid 

Actual  Reoorted 

a  b 

GRID 

SH4 

Target  description 

CFF 

SH5 

TC  adjusts  fire 

CFF 

SH6 

Gives  OT  line  "Direction:  _  mils" 

CFF 

SH7 

Number  of  corrections 

SH8 

Requests  "Fire  for  Effect" 

CFF 

SH9 

Destroyed  target  within  5  adjustments 

CFFACC 

SHCFF2  Time  to  fire  for  effect: 
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Fvent  9. 

Encodina/Decoding  Grid  Coordinates 


SIl 

Correctly  authenticates  challenge  #1 

RC/COMMO 

SI2 

Correctly  authenticates  challenge  #2 

RC/COMMO 

313 

Correctly  encodes  coordinate 

#1 

ENC 

SI4 

Correctly  encodes  coordinate 

#2 

ENC 

315 

Correctly  encodes  coordinate 

#3 

ENC 

316 

Correctly  encodes  coordinate 

#4 

ENC 

317 

Correctly  decodes  coordinate 

#5 

ENC 

3IT 

Time  for  Event  9 
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TRAINING  BACKGROUND  QUESTIONNAIRE 
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TRAINING  BACKGROUND  QUESTIONNAIRE 


PURPOSE:  This  questionnaire  is  designed  to  obtain  feedback  about 
your  background  and  recent  unit  training  experiences.  This 
information  will  assist  the  U.S.  Army  Armor  Center  in  our  study 
of  combat  readiness  training.  Please  print  your  name  in  the 
space  provided  so  that  we  can  link  your  information  to  other  data 
we  have  collected.  Your  individual  information  will  be  coded  and 
grouped  with  other  participant's  information  for  the  purposes  of 
this  study.  Your  information  and  data  will  be  treated  confiden¬ 
tially.  Your  responses  will  not  be  identified  with  you  in  any 
way.  THANK  YOU  FOR  YOUR  COOPERATION. 

NAME:  _  UNIT: 

Crew  Number  DATE: 


Section  li  Background  Information. 

1.  What  is  your  currcr-'.-  rank?  (circle 

FVT,E1/E2  Pic  SPC/CPL  SGT 
12  3  4 

2.  How  long  have  you  held  this  rank? 


3.  What  is  your  duty  position  in  your  unit?  (circle  one). 

LOADER  DRIVER  GUNNER  TANK  COMMANDER  PLT/SGT 
1  2  3  4  5 

OTHER: _ 

6  Specify 

4.  How  long  have  you  served  in  your  current  duty  position? 


Months 

5.  How  long  have  you  served  on  an  Ml  tank  (total  time)? 


Months 

6.  How  long  have  you  served  in  your  current  battalion? 


y. 


day  mon  yr 


one)  . 


SSG  SFC 
5  6 


Months 


Months 
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7.  Are  you  enrolled  in  the  Excellence  in  Armor  Program? 


Yes  No 

1  0 

8.  Do  you  have  experience  in  U-COFT? 

_ _  #  of  hours _ 

Yes  No 

1  0 

9.  Do  you  have  experience  in  SIMNET? 

_  _  #  of  hours _ 

Yes  No 

1  0 

10.  Do  you  wear  glasses?  _  _ 

Yes  No 

1  0 

11.  Have  you  attended  BNCOC?  _  _ 

Yes  No 

1  0 

If  yes,  indicate  your  graduation  date;  _  _ 

Y  Y  MM 

12.  Have  you  attended  ANCOC?  _  _ 

Yes  No 

1  0 

If  yes,  indicate  your  graduation  date;  _  _ 

Y  Y  MM 
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Section  II:  Unit  Training  E ^nerience. 

Directions:  Please  indicate  whether  you  have  participated  in  the 
following  unit  t./aining  events  during  the  last  year.  If  you  have 
participated  in  the  event,  please  indicate  the  primary  duty 
position  yoi*  occupied  on  the  Ml  tank  during  the  event  (loader  = 

1,  driver  =  2,  gunner  =  3,  TC  -  4,  other  =  5).  Also,  indicate 
the  number  of  times  the  event  occurred. 


Ml  DUTY 
POSITION 
DURING 

PARTICIPATED  MOST  RECENT 

_  EVENT 

(Ci.rciis  one) 

YES  NO  _ 

1  0 


YES  NO 
1  0 


TANK  TABLE  VII  - 
INTERMEDIATE  TRAINING 
COURSE  YES  NO 

1  0 


EVENT 

NTC 

REFORGER 


HOW  LONG 
AGO  IN 
MONTHS 


TANK  TABLE  VIII  - 
INTERMEDIATE  QUALIFICATION 
COURSE  YES  NO 

1  0 


SECTION  GUNNERY  - 
(FOR  EXAMPLE  TANK 
TABLE  IX  OR  X)  YES  NO 

1  0 


PLATOON  GUNNERY 

(FOR  EXAMPLE  TANK 

TABLE  XI  OR  XII)  YES  NO 

1  0 


TANK  CREW  GUNNERY  - 
SKILLS  TEST  YES  NO 

1  0 
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r 


EVENT 

PARTICIPATED 

IN  EVENT 

Ml  DUTY 
POSITION 
DURING 

MOST  RECENT 
EVENT 

HOW 

AGO  1* 
MONTHS 

(Circle  one) 

TANK  CREW  PROFICIENCY 
COURSE  YES  NO 

1  0 


CREW  REACTION 

EXERCISES  YES  NO 

1  0 


SECTION  TACTICAL  EXERCISES  - 

(FIELD  -  EXAMPLE 

TACTICAL  TABLE  ?  YES  NO 

1  0 


PLATOON  TACTICAL  EXERCISES  - 

(FIELD  -  EXAMPLE 

TACTICAL  TABLE  I  YES  NO 

1  0 
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APPENDIX  G 


FIELD  AND  SIMNET  TASK  CLUSTERS  BY 
TC  AND  DRIVER  MENTAL  CATEGORY  GROUPS 


G-1 


SPRP  Field  Test 


TC  Mental  Category 


Task  Clusters 

I&II 

Ixia 

mb 

Total 

1.  Uses  TM  (-10)  for  PMCS 

.47 

.30 

.29 

.32 

.35 

2.  Preparation  of  Weapon 
Stations 

.39 

.37 

.34 

.34 

.36 

3 .  Troubleshooting 

.52 

.46 

.40 

.32 

.42 

4.  Enter/Check  Ballistic 
Computer  Data 

.69 

.62 

.60 

.57 

.62 

5.  Boresighting  Main  Gun 

.47 

.56 

.45 

.21 

.42 

6.  venicle  Load 

.66 

.60 

.64 

.46 

.60 

7.  Issuing  Proper  Fire 
Commands 

.24 

.22 

.10 

.13 

.17 

8 .  Target  Engagement 
Procedures 

.46 

.45 

.36 

.43 

.43 

9.  Decoding  and  Plotting 

Map  Coordinates 

.66 

.73 

.63 

.48 

.62 

10.  Directing  Tank  through 
Minefield 

.52 

.52 

.47 

.39 

.47 

11.  Submits  Spotrep  w/out  cue. 78 

.81 

.70 

.76 

.76 

12.  Accuracy  of  Spotrep 

.56 

.54 

.52 

.48 

.53 

13.  Issues  casualty  Report 
without  cue 

.27 

.41 

.22 

.26 

.28 

14.  Accuracy  of  Casualty  Rpt 

.39 

.49 

.35 

.31 

.38 

15.  Troop  Leading  Procedures 

.48 

.49 

.48 

.50 

.49 

16.  Security 

.76 

.74 

.76 

.76 

.76 

17 .  Position  Location 

.43 

.37 

.34 

.35 

.37 

18 .  Combat  Driving 

.76 

.74 

.74 

.71 

.74 

TOTAL 

.53 

.52 

.46 

.43 

100% 

98% 

87% 

81% 

G-2 


SPRP  SIMNET  Test 


TC  Mental  Category 


Task  Clusters 

I&II 

Ilia 

mb 

IV 

Total 

1. 

Issues  Proper  Fire 
Cominands 

.15 

.16 

.27 

.19 

.20 

2. 

Target  Engagement 
Procedures 

.74 

.81 

.75 

.70 

.75 

3. 

Submits  Reports  without 
cue 

.69 

.70 

.68 

.62 

.68 

4. 

Accuracy  of  Reports 

.47 

.44 

.44 

.42 

.44 

5. 

Radio  Communications 

.80 

.73 

.78 

.74 

.76 

6. 

Contact  Reports 

.62 

.70 

.64 

.60 

.64 

7. 

Call  For  Fire  Procedures 

.97 

.92 

.95 

.92 

.94 

8. 

Call  For  Fire  Accuracy 

.77 

.70 

.34 

.52 

.58 

9. 

Encoding/Decoding 

.74 

.51 

.39 

.31 

.49 

10. 

Position  Location 

.52 

.50 

.53 

.47 

.50 

11. 

Combat  Driving 

.74 

.75 

.76 

.70 

.74 

TOTAL 

.61 

.59 

.58 

.53 

100% 

97% 

95% 

87% 

G-3 


SPRP  Field  Test 


Driver 

Mental 

Category 

Task  Clusters 

I&II 

Ilia 

mb 

IV 

1.  Uses  TM  (-10)  for  PMCS 

.38 

.30 

.37 

.34 

2.  Preparation  of  weapon 
Stations 

.38 

,33 

.39 

.35 

3 .  Troubleshooting 

.46 

.42 

.48 

.34 

4.  Enter/Check  Ballistic 
Computer  Data 

.66 

.56 

.61 

.65 

5.  Boresighting  Main  Gun 

.38 

.57 

.40 

.37 

6 .  Vehicle  Load 

.60 

.59 

.60 

.59 

7.  Issuing  Proper  Fire 
Commands 

.19 

.17 

.20 

.12 

8 .  Target  Engagement 
Procedures 

.45 

,37 

.47 

.41 

9.  Decoding  and  Plotting 

Map  Coordinates 

.75 

.57 

.63 

.50 

10.  Directing  Tank  through 
Minefield 

.58 

.42 

.48 

.40 

11.  Sxibmits  Spotrep  w/out  cue. 79 

.71 

.79 

.76 

12.  Accuracy  of  Spotrep 

.58 

.48 

.53 

.52 

13.  Issues  Casualty  Report 
without  cue 

.36 

.25 

.28 

.23 

14.  Accuracy  of  Casualty  Rpt 

.47 

.33 

.41 

.31 

15.  Troop  Leading  Procedures 

.50 

.47 

.50 

.49 

16.  Security 

.78 

.75 

.75 

.74 

17 .  Position  Location 

.38 

.36 

.36 

.36 

18 .  Combat  Driving 

.74 

.76 

.75 

.71 

TOTAL 

.52 

.47 

.50 

.45 

100% 

90% 

96% 

86% 
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Total 

.35 

.36 

.42 

.62 

.42 

.60 

.17 

.43 

.62 

.47 

.76 

.53 

.28 

.38 

.49 

.76 

.37 

.74 


SPRP  SIMNET  Test 


Driver  Mental  Category 


Task  Clusters 

I&II 

Ilia 

mb 

IV 

Total 

1. 

Issues  Proper  Fire 
Cononands 

.16 

.23 

.19 

.20 

.20 

2. 

Target  Engagement 
Procedures 

.79 

.73 

.77 

.71 

.75 

3. 

Submits  Reports  without 
cue 

.71 

.61 

.70 

.68 

.68 

4. 

Accuracy  of  Reports 

.48 

.42 

.42 

.44 

.44 

5. 

Radio  Communications 

.76 

.70 

.77 

.87 

.76 

6. 

Contact  Reports 

.70 

.63 

.61 

.59 

.64 

7. 

Call  For  Fire  Procedures 

.97 

.92 

.95 

.92 

.94 

8. 

Call  For  Fire  Accuracy 

.64 

.50 

.67 

.50 

.58 

9. 

Encoding/Decoding 

.61 

.44 

.44 

.47 

.49 

10. 

Position  Location 

.55 

.49 

.49 

.48 

.50 

11. 

Combat  Driving 

.77 

.75 

.75 

.68 

.74 

TOTAL 

.62 

.56 

.57 

.  56 

100% 

90% 

92% 

90% 

G-5 


